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five years 


¥ illustrations are of 12in. x 6in. concrete cylinders, mixed 4-2-1 
with water/cement ratio of 0.6 made to Code of Practice. For the left- 
hand cylinder in each case ordinary Portland Cement was used and for 
the right-hand cylinder, Sulphate-Resisting Cement. The cylinders in 
A were immersed in magnesium sulphate solution where the equivalent 
SO, content is 500 parts per 100,000. The cylinders shown in B were 
immersed in a sodium sulphate solution of similar SO, content. The 
photographs were taken after the cylinders had been immersed for five 
years. The value of using Sulphate-Resisting Cement for concrete work 
which is liable to the destructive action of soluble sulphates is clearly in- 
dicated since on the majority of sites the sulphate concentration seldom 
exceeds the equivalent SO, content of the solution used for the test. 


SULPHATE-RESISTING CEMENT 


Full details will be sent on application to 
THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE, TOTHILL STREET, WESTMINSTER, LONDON, S.W I. 


OR G, & T. EARLE LTD. HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. PENARTH, GLAMORGAN 


mo British Cement is the Cheapest in the world ——___ 
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PROMET 
MOVING 
FORMS 


a rapid and highly economical method 
of erecting structures of all kinds 


PROMETO hydraulically controlled moving-forms and equipment enable a high rate 
of construction to be maintained with minimum labour requirements. They provide 
the means of making substantial savings in the cost of erecting Silos, Chimneys, 
Water Towers, Multi-Storey Flats, the lining of Mine and similar shafts, Elevator 
Houses, and many other types of concrete structures. We have the sole rights for 
the manufacture and use of PROMETO equipment in the United Kingdom, and are 
prepared to enter into sub-licence arrangements with selected Contractors for individual 
jobs or prescribed districts. Inquiries are invited from Consulting Engineers, 
Architects and Contractors. 


wittiAM THORNTON « sons trp 


WELLINGTON ROAD 


LIVERPOOL 


Building and Civil Engineering Contractors 


oncrete 
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BAR-BENDING 


with accuracy-speed-economy 


MODEL 


ELECTRIC 
OR 


ENGINE DRIVEN 


The ARD-50 Model, illustrated above, has an automatic control which permits the desired bending 
angle to be pre-set, greatly facilitating repetition bending. The bottom illustration shows the bending 
of an angle loop in one operation. This model is also fitted with a backrest for multiple bending of 
small diameter bars. We also supply, at extra cost, a special device for bending Hoops and Spirals, 
and formers and backrests for special steel such as Square Grip,”” “ Twisteel,’’ and Tentor,”’ etc 
This model is complete with standard accessories for bends on a 4D basis, and can be fitted with 
Electric motor, Air-cooled Petrol engine or Air- or Water-cooled Diesel engine. Our range of bending 
equipment also includes the RAS40 model for bending bars up to 4 in. diameter. Both models are 
available for sale or hire. Full details will be sent on request. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT. 


Telephone : Chatham 45580. Telegrams & Cables ;: Cembelgi, Chatham. 
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air entrained concrete 


increased workability | 


v 


lower water-cement ratio | | faster concrete placing 


increased strength decreased costs 


There is indisputable evidence that ‘* Febcrete "’ Air Entraining Agent provides 
an easy means of producing better concrete with all-round savings in cement 
requirements and concrete-placing costs which are far greater than the infini- 
tesimal cost of ‘‘ Febcrete.’’ This evidence, which is based on the use of 
** Febcrete '"’ on important concrete constructional undertakings throughout 


the world, is available without obligation to all Engineers and Contractors 


FEB (GREAT BRITAIN) LTD. 


LONDON: 102 KENSINGTON HIGH STREET, Telephone Western 0444 
MANCHESTER: ALBANY WORKS. ALBANY ROAD, CHORLTON-CUM-HARDY Telephone Chorlton 1063 
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This one-inch head pneumatic 
immersion vibrator solves all 
problems in obtaining efficient 
vibration of thin concrete mem- 

bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 
be interchanged in a few 
minutes for a more power- 


ful 14” or 2)” dia. head. 

NEEDLE The weight of the type 
g AS 30 is only 15 Ib. and 

‘ its frequency is 12,000 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 
or prestressing wire 


Our range of immersion vibrators also includes the Giant pneumatic vibrator 
with a 4-in. jead, the General-Purpose pneumatic vibrator with a 23-in. head, 
and the Lightweight electric vibrator with heads ranging from |} in. to 3 in. 
diameters, which is also available with petro! engine 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 408/ -3 
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APPROVED 
FOR SITE TESTING 
on all Government Departments’ § Contracts 


4” PRESS AND MOULD 6” PRESS AND MOULD 


in use all over the world 


MILBANK-WELLS HYDRAULIC PRESS AND CUBE MOULDS 
FOR CONCRETE TESTING 


Presses and Moulds in the 2 sizes for Testing 4 in. and 6 in. cubes 
up to 16,000 Ib. per square inch, complying with B.S. 1881. 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone: Earls Colne 410 


Manufactured for us by Horner & Wells, Ltd, Engineers, Chelmsford, Essex 
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CHESTERFIELO WORKSOP 
» 
e.. 
BAKEWELL 


NOTTINGHAM 
MATLOCK 
GRANTHAM 
| 
BURTON 
@ LcucHBoROUGH 


Trent Gravels 


10,000 tons per week 
Washed & Crushed |} In. to 4 in. 


We are the leading suppliers of high-class concrete 

regetes in the area shown above. Prompt 

yo guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 
TTs 


ATTENBOROUGH 
Telephone: Beeston 54255. 


“CONCRETE SERIES” 


BOOKS ON CONCRETE 


These well-known books deal with 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. For a 
complete catalogue giving prices in 
sterling and dollars, send a postcard 
to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.1 


‘STABIL’ BINDERS — 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to I}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L"° 3:3: 
DE BURGH RD., S. WIMBLEDON, S.W.19 


Phone: Liberty 2446 
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IMMERSION VIBRATOR 


AVAILABLE WITH GRINDING ATTACHMENTS 


Here is an immersion vibra 

tor that will cut your con 

crete-placing costs in a half 

dozen ways High vibrating 

frequencies of up to 12,000 

r.p.m. give stronger concrete 

and speed up placing—and 

you can strike shuttering sooner. At the 

same time, the ‘ Humdinger’ flexible 
— shafts operate at QUARTER SPEED 
And this means longer life and less maintenance—the drive 

just keep on running week after week 

Plant records prove that contractors and civil engineers ar 
changing to ‘ Humdinger' after seeing the difference the 

can make in concrete placing. Prove it for yourself b 
using one on your next vibrating job You can have 


* Humdinger’ on trial or hire (with option) 


PETROL AND ELECTRIC MODELS AVAILABLE 


ACE MACHINERY LIMITED 


VIBRATOR DEPT., PORDEN ROAD, BRIXTON, LONDON, S.W.2 Telephone BRixton 3293 (9 lines 


Buy ki and you buy RELIABILITY 
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for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The CAPCO’’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


SEACONSFIELD ROAD, LONDON, N.W./6. Telephone: WILLESDEN 0067-4. Cables: CAPLINKO, LONDON 


PIN YOUR FAITH 
TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “Grease.” 
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have a rang@ of up-to-date 
piling plants ig this country” capable of 
handling! moncrete piles up co 
95 ft. in lengchand in weight. To 
drive the pil steam hammers are used 
of whichi che gh @ tons 


plats are power 
driven in eve Cam to face 


“batter from 24 back. 
to | in 6 


mounted on 
 undercartiages upto (50 ft. in length ur 
piling plants tan operate over large areas 


a 
_ PETER LIND & COLTD | } 
NEY HOUSE, TUFTON STREET, LONDON, 
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Candy Filter House for South-West Suburban Water Compar 
Mr. H. Austin Palmer, Engineer 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone Temple Bar 
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PLYWOOD 
shuttering 


to Rebuild Poplar 


SCAFFOLDING (GREAT BRITAIN) LTD., chose THAMESPLY 
Phenol Bonded Plywood Shuttering to form the internal and externa! 
walls of flats on Poplar Borough Council's Tevior Street Estat 

Thamesply shuttering is lightweight and quickly erected. It must 
withstand the British Standard 72-hour boiling test, and with 
reasonable care upwards of 80 uses can be obtained. 


PLYWOOD SHUTTERING 


(Phenol Bonded “ W.B.P." Test) W BP. means Water and Bo)! P 
Supplied only through the usual trade channels 


THAMES PLYWOOD MANUFACTURERS LTD 


Harts Lane Bark ng Essex Tele phone oy ppleway 55/1 
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SPECIALISTS 


NTRACTORS) LTD. 
nite Linings and Renderings 
every kind In any part 


for Gu 
vite inquiries 
wee structures 


old 
tor now OF of the country: CREWE 


HASLINGTON Crows 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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Christiani & Nielsen Ltd. 


CIVIL ENGINEERING CONTRACTORS 


RECENTLY 
COMPLETED 
FOUR-STORY HOP WAREHOUSE 


at Paddock Wood, Kent, for the 
HOP MARKETING BOARD 


Architects: Messrs. Fairttoucu & Morais, FF.R.1LB.A 
Designers of Concrete Structure: Messays. R. E. Eacan, Lrp 


Main Contractors: Messas. Hatse & Sons, Lrp 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 


LONDON S.W.| 
Tel.: ABBey 6614/7 Tel. Address: RECONCRET SOWEST LONDON 


. 
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An Electrically Driven PC4 Concrete Pump. 
(oe - Capacities from 8 to 10 cu. yds. per hour. 
PUMPCRET Ranges actually obtained 125 ft. vertical or 
/ 1,500 ft. horizontal. 
CONCRETE 
te FOR SALE AND HIRE 
EFFICIENT RECONDITIONING SERVICE 


PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 

Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 

Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


Pus Company 


4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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CEMENTATION 


WEEKLY ARGUS us 
SEA BREAKS INTO MAIN SEWER 


q 

" 


If you’ve a problem 
of this kind—consult 


Cmentar ION 


COMPANY LIMITED 


BENTLEY WORKS, DONCASTER. Telephone: Doncaster 54177-3-9 
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no primer 
needed 


evodyne chlorinated rubber paint needs no 
7 primer on surfaces of low porosity » such as asbestos, cement 
and con rete; it is acid-eresistant impermeable 
~ 
unaffected by alkalis = and 
™“, 
CHLORINATED RUBBER 
yrrosive gases. 
EVODE LIMITED GLOVER STREET ~ STAFFORD 
Telephone (900/12 Telegram: Srafferd 
LONDON OFF i VICTORIA Teleprone 0621 5 
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PRESTRESSED 
CONCRETE UNITS 


FORMING 


TRUNK ROAD BRIDGE 


| 


| ANGLIAN 


PYLONS - PILES AND PRESTRESSED PRODUCT 
SHEET PILES - ROAD 


AND RAIL BRIDGES 
ROOF & FLOOR BEAMS 


| 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 NORWICH cx. 


7 
1} | | Photograph by 
ANOTHER) 
+ 


CONCKETE AND CONSTRUCTIONAL ENGINEERING 


DURI| 


| 
ett TT 
M Calls 
ATOBAR 
Welded 
FABRIC REINFORCEMENT 
a McCALL & COMPANY (SHEFFIELD) LIMITED 
a £ TEMPLEBOROUGH, SHEFFIELD, P.O. BOX 41 Telephone : ROTHERHAM 2076 (8 lines) 
and at 8 10, GROSVENOR GARDENS, LONDON Te ephone : SLOANE 0428 
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MODERN METHODS Bulk handling of cement in con- 


junction with concrete weigh-batching plant and tower cranes are now 
taking the place of older methods. More of our contracts are being 
equipped in this way. 


RUSH & TOMPKINS LTD. § 


Building and Civil Engineering Contractors 


SIDCUP LONDON DURBAN COLOMBO EDMONTON, ALBERTA 
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for all forms of | 


PRECAST 
| CONCRETE | 


workmanship. expert 
supervision, and excellent 
service. 


We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 
WILLIAM BOYER & SONS, LTD. 


Sand and Ball Specialists, 
DELIVERED DIRECT TO ANY and and Ballast Specialist 


CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 


Telephone: Paddington 2024 (3 lines). MEMBERS OF B.S. & A.T.A. 


BARS in sizes from ¥ in. to I} in. Mild 
Steel 28/33 tons Tensile cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com. 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: “PET” SHEFFIELD, 9 
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use the 
SERVICE 


for work 


SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 
ADJUSTABLE CENT RE FORMS 


for floor suppo 


SHUTTERLOCK WAL ING C L APS 


shuttering. Tremendous saving i cting and 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 
A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams: Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


Factory, London. Architects : Messrs. Clifford Tee & Gale 


J. A. KING & CO. 


(Slines) 181, QUEEN VICTORIA ST., LONDON, E.C.4 


GLASCRETE for SHELL ROOFS 
Zot 
C CRETE 
ON G 
SPE pmitted tor gunite 
de LTD yses of gunit® wit be 
0 the various on request: 
Telephore’ 
anster, 
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Anywhere on earth... 


Here on this barren stretch of the desolate “Skeleton Coast” in 
South West Africa, among rocky hills and dunes whipped into 
grotesque shapes by the corrosive blast of winds charged with salt 
and sand, diamonds are mined literally on the sea shore; and 
wherever men can work, so can the Land-Rover. A mobile or 
stationary power unit, a load or passenger-carrier, going anywhere 
.... pulling anything, the 4-wheel drive Land-Rovercantakeit. Allover 
the world, the Land-Rover stands for mobility, endurance, toughness 


... LAND 
R OV, ER can take it 


MADE BY THE ROVER COMPANY LTD SOLIHULI BIRMINGHAM 4150 DEVONSHIRE Hot 


| 
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REINFORCED 
CONCRETE 


Reinforced Concrete Road Bridge at Wool, for Dorset C.C. J. |. Leeming, M.1.C.E., County Surveyor 


MANSELL CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


70 VICTORIA STREET, LONDON, S.W.I. Telephone: TATE GALLERY 0088 


STRIPS 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 

aie a We specialise in the supply 
ps of perforated copper strips 
; of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone FAiLaeworth 1115/6 
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M‘Calls *“*Macalloy” 
Prestressing Steel 
for 
South Eastern Gas Board's 
new premises at Greenwich 


Precast Arch-Ribs — Lee-McCall post-tensioned units 


The photograph shows a new sulphate Contractors : Demolition & Construction 
of ammonia store and bagging house Co. Limited 

for South Eastern Gas Board at Phoenix Precast End Blocks: Liverpool Artificial 
Wharf, Greenwich. 


Precast Cladding Slab Anghan Building 
Designed by The Central Construction Products Limited 


Department of the South Eastern Gas 
Board in conjunction with “‘ Twisteel ” 
Reinforcement Limited. 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH e SHEFFIELD e@ P.O. BOX 41 


Phone: ROTHERHAM 2076 (P.B. EX 8 Lines). LONDON OFFICE: 6-10 GROSVENOR GARDENS, SWI. Tel: Sloane 0428 
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The TIME and LABOUR SAVED by 


MAKING AREA MAKING AREA 
& Multibloc Handling is a 
try streamlined system of pro- 
ducing better building 
KS M BLOCKS MOVED TO 
STORAGE SITE blocks, and moving them 


with minimum breakages, 


LOADED | AT A TIME + 
h faster and with less labour, 


PATENT TRUCK LIFTS ONE 
COMPLETE DROP OF 12 at a lower capital outlay 


STORAGE SITE STORAGE SITE than has hitherto been pos- 


sible. 
the example given 


c 
stac GRAB STACKS DROPS OF 12 


AT the ‘* Multibloc’’ machine 


LOADING is making 4-in. blocks. 
LOADING | AT A TIME 


When other sizes are made, 


the number produced at one 


GRAB LOADS DROPS OF 11 AT 
pty drop varies proportionately. 


“ MULTIBLOC”’ HANDLING EQUIPMENT INCLUDES : 
“ Multibloc ” Aggregate Feed Sole Concessionaires for the British 
Trucks Isles 
“Multibloc” Block Making 
Machine 
“Multibloc” Patent Lift 
Trucks 
“Multibloc” Grab and 
Gantry 
Let us explain, with- Contractors’ and Quarry Plant 
out obligation, how 


this flexible “ Multi- 20 WHITELADIES ROAD, 


DAVIES of BRISTOL 


bloc '’ system can be 

applied to your own BRISTOL, 8 
particular 
problems. Telephone : Telegrams : 


38418/9 “ Alanar, Bristol, 8 
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Steel 
Retnftorcement 


... bent... bundled... labelled 


Delivered to site ready for fixing e 
No loss of time in checking and sort- 
ing material e No loss of material 


due to prolonged storage on site 


A complete service of 


DESIGN, FABRICATION AND FIXING 


for all types of Reinforced Concrete 


Construction. 


REINFORCEMENT ENGINEERS 


WOOD LANE, LONDON, W.12 Telephone : Shepherds Bush 2020 
BUTE STREET, CARDIFF Telephone : Cardiff 28786 
TREORCHY, GLAMORGAN Telephone : Pentre 2381 
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RAWLOOPS 


You can have that shuttering erected or dismantled in minutes. 
For tapered walls or for reinforced walls (shuttering one side 


only) use Rawloops 


other big time-savers are Rawities (for shuttering both sides of a 


wall) and Rawlhangers (for every size of R.S.J.) 


PACKING 
oR 
WALING 
These devices save time, timber \ 
and money. Write now for hand- . oe 
some technical brochure— Lower FACE OF & WASHER 


the cost of raising the shuttering.’ 


ENDORSED BY FAMOUS BUILDING CONTRACTORS: 


EF. B. Badger & Sons Lid. W. E. Chivers & Sons Lid. Custodis 
(1922) Lid. J. L. Eve Construction Co. Lid. F.C. Construction Co 
Lid Foundation (Plant) Lid W. & C. French Lid Gilbert-Ash 
Lid. Holloway Bros. (London) Lid. John Laing & Son Lid 
Wilson Lovatt & Sons Lid. Sir Alfred McAlpine & Son Lid. Sir 
Robert McAlpine & Sons Lid. Marples, Ridgway & Partners Lid 
Mills Scaffold Co. Lid. F. G. Minter Lid. John Mowlem & Co 
Lid Taylor Woodrow Construction Ltd Trollope & Colls Lid 
Vibrated Concrete Construction Co. Lid 


THE RAWLPLUG CO. LIMITED 


you need no struts after the first lift ! 


CROMWELL ROAD 


Two 


SHUTTERING ONLY 
NEED BE DRILLED 
FOR BOLT 


THE WORLD’S LARGEST MANUFACTURERS 
OF FIXING DEVICES 


B496 
LONDON S.W.7 


HARDWOOD \ 
CONE 
er TO THICKNESS OF WALL 
Sy Ay 
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made wth Ciment Fondu and 


used tm the construction of tobarce 
factory at Briste 


PRESTRESSED CONCRETE 
STRUCTURAL UNITS 


Cast one day—in service the next 


The advantages of Ciment Fondu are significant in the manufacture of 
prestressed concrete. Rapid hardening and the high structural strength obtained 
in only 6-8 hours after placing effect speedier production and lower overall 
manufacturing costs. Curing is required during 24 hours only instead of the 
several days usually needed. Steam curing is not only unnecessary but un- 
desirable. Fewer stress beds are required and the tension wires can be cut 
within 24 hours of casting. Ciment Fondu also possesses high resistance to 
chemical action, as proved by its applications in connection with sulphates, sea 
water, marsh land, waste flue gases, etc., etc., and its use therefore gives protection 
to the prestressing wires. 


Concrete Rock-Hard within one day 


Mark 
aLuMINOUT CEMENT 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73 Brook St., London, W.1. Tel. : MAYfair #546 
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_TAN GYE 


THE 

“LIGHTEST JACK 
IN THE WORLD 

There are a thousand and one “‘ Jobs 
for Hydralites ''. These, the lightest 
jacks available, are easily moved to 
difficult positions by one man without 
fear of personal injury; are self- 
contained and operated by a short 
handle with ease. Capacities of 15 
and 25 tons with 6” or 12” lift, or 
50 tons with 6” lift only, are available. 
The 15 tons 6° power-lift model 
weighs only 24!Ibs. Claw attachments 
are available which enable jacking 
under loads with only 2 or 3 inches 
clearance, and screwed-ram models 
are provided when required to lock 
the load in a precise position. 


The 
HYDRAULICS DIVISION 

of 
TANGYES LIMITED 
SMETHWICK BIRMINGHAM 


WATERTIGHT 
LININGS 
LININGS 
FOR 
FOR 
TUNNELS, 
RESERVOIRS 
SEWERS, 
SWIMMING 
TANKS. 
BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO-LTD 


WESTERN HOUSE, HITCHIN, HERTS. | WESTERN HOUSE, HITCHIN, HERTS. | HERTS. 
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COW 


WHAT IT is - AND HOW TO APPLY IT 


You will find this booklet very useful. 


, . — It describes the complete range of Stic B 
OVERING—Fine Stipple 


Products, their application and use by the 
Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 
impressive results that were achieved 
Please write to our London office, when a 


STONE COVERING—Coarse Stipple copy will be sent you by return. 


STIC B PAINT SALES LTD. 


47 WHITEHALL, LONDON, S.W.! 
Telephone : Whitehall 9958/9 
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Reinforced Concrete Cast Stone 


DESIGN AND CONSTRUCTION 
Floors Granolithic Pavings 


IN SITU AND PRECAST 


Staircases 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON EDINBURGH 
105 Baker Street, W.1 46 Duff Street 
Telephone : Welbeck 2525/6 Telephone : Edinburgh 61506 


BIRMINGHAM MANCHESTER 
Northcote Road, Stechford Ashton Road, Bredbury, Stockport. 
Telephone : Stechford 3631/2 Telephone : Woodley 2677/8 


GUNITE AND 


| 
Systematic WHITLEY MORAN 
repairs to AND COMPANY LIMITED 


structures Specialists in the repair of Engineering Structures 


a 5 OLD HALL STREET 


systematic 


diagnosis LIVERPOOL 


of defects Tel. CENtral 7975 
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CUR 


Curing with SISALKRAFT is simple and sure. Con- 
densation, which forms beneath the SISALKRAFT, 
keeps the slab moist, even in hot weather. But 
SISALKRAFT does more than merely cure and pro- 
tect concrete from pitting and staining. It retains 
the heat generated during hydration of the cement 
and so gives VALUABLE PROTECTION AGAINST 
FROST. 

With its high bursting strength SISALKRAFT 


(Subsoil grade) takes good care of the underside 


aa of concrete, allowing full subgrade friction and 


ensuring maximum strength. 


a = 
y iy Information sheet, samples and prices on request 


ESTABLISHED 1857 


| J. H KEY & SON. Distributors for British Sisalkrafe 


ALDWYCH HOUSE, ALOWYCH, LONDON, W.C2 "Phone: HOLborn 6949 (20 lines 
Estrand , London. 
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No. 8 IN A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed 
concrete 


JOHN HEATHCOAT’S 


WEAVING SHEDS decreases costs in 
TIVERTON, DEVON factory construction 


\ Sponsor Jown HEaTHCOAT 
& Co. Lrp., 
TIVERTON, 
DEVON 


Architect: ALec Frencn, 


Design by : Srressep Con- 
Design 
Lip., Lonpon, 
S.w4 


Contractors : Wu. Cow 
& Son, Lrp., 
Bristo. 


Ever since 

prestressed concrete 

construction was first used in 

this country, designers, architects and civil engineers 
have specified “* Wire by Johnsons The reason is 
quality, built up on early experimental work with 
those specialist designers who studied and worked on 
the Continental development of this new building 
technique 

Johnsons have a long record of “ Firsts mecluding 
indented wire for greater bonding and coils of 8 ft 


diameter, from which the wire pays out straight 


wire was essential— 


Yolnsons of course! 


Richard Johnson & Nephew Lid., Manchester, 11 


Avoust, 1955. 

Heathcoats factory at Tiver- 

i ton, Devon, has recently been 

extended using prestressed ie. zy 

northlight trusses, 
first uses six beams 5. 

of 56 ft. span. The second 

| of 18 
arranged in two 50 ft. spans. 

The third and last section 
uses 10 beams of 108 ft. span. 
hed in brochure form. 
(Write for your copy now. 
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STRUCTURAL ENGINEERING 


REINFORCED CONCRETE AND 


A. MONK & COMPANY LIMITED ae 
Head Office: 


Padgate, Warrington. Telephone: Warrington 2381 
London Office : 


oe 75 Victoria Street, S.W.1. Telephone: Abbey 2651 es 
* Stamford Office: Tel.: Stamford 2487 Hull Office: Tel. : Hull 16641 


q M O N K 

BUILDING CONSTRUCTION | 

This organisation has 
responsible for the construction of many ‘ii 
major projects at Home and Overseas 
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REINFORCED CONCRETE BARS 


Reinforced Concrete Bars to BSS 785 
(Mild, Medium or High Tensile Steels) 
Straight or Cut and Bent to Specification 
Rounds 4° Dia and up 

Squares f° and up 
Deformed or indented bars up to 


FITNESS FOR PURPOSE STEELS 


COLVILLES LTD 195 WEST GEORGE ST. GLASGOW C.2 
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These pictures of the New BE A 
Hangars at London Airport, prob 

ably the largest project undertaken 

im the country in the combined use 
of reinforced and prestressed precast 
and in situ concrete, show how easily 
and quickly the 150 ft. span main beams 
were constructed with Rapid Metal 
Formwork. No wonder so many con 
tractors are standardizing on Rapid 
Metal Formwork for all concrete 
construction 


Contract: BF A Hangars, London Airport 
Consulting Engineers to BEA 

Scott & Wilson, MM 
Corssulting Architects to BEA 

Ramsey, Murray & White, FF_RIBA 


Contractors 
Holland & Hannen and Cubitts Lid 


Patenters anc Sole Mam facturers : 


METAL 


RAPID METAL DEVE) OPMENTS 

209 Walsall Road, Pern» Barr, Birmingham. 226. Tel 4 

5.W.1. Tel.: Abbey 4077. G asgow Office : 20 Biythswood Birest, Giasgow, ©.2. Te 

Depot ; Great Betton Farm, Kirkby, Liverpool, Tel. : Simons Wood 2482. South Wales Dopot: Bridge Road, 
Tel. : Gowerton 5. pnt Nos. 682,870 and 682,916. Pr wend by 


hangars at London Airport 
constructed quickly and easily thanks te 
wen RAPID META 
: 
| 
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Colcrete 


COLLOIDAL CONCRETE 
@ IN THE LARGEST PRESTRESSED 


BRIDGE IN ASIA 


£12908 


Illustration shows the first 
three of the 22 spans, each 
150 ft. long 


THE SONE BRIDGE 
INDIA 


3,300 Fr. Long, 24 Fr. 
between Kerbs. Designed 
and constructed for 


the Irrigation Department, + 
Uttar-Pradesh | 


by ~ 4 


GAMMON INDIA LTD. 
BOMBAY Colcrete hearted 


piers founded on 
Colcrete steining 


COLCRETE LTD - GUN LANE - STROOD - KENT - Strood 7334 & 7736 


~~ 
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REINFORCED 
CONCRETE CONSTRUCTION 


BEHIND THE FACADE 
of brick and glass in this 
group of Laboratory and 
Workshop Buildings lies 
the enduring strength of 
REINFORCED CON- 
CRETE STRUCTURES 
AND FOUNDATIONS 


ri 


TELEPHONE SIMONSWOOD 260: (3 lines) 
HAMMOND ROAD, KIREBY INDUSTRIAL ESTATE, LIVERPOOL 
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This pipe bridge across the River Trent at 
Gunthorpe, near Nottingham, has a span 


of 250 ft. and a width of 10 ft. The City 


PIPE | Engineer of Nottingham, Mr. R. M. Finch, 
O.B.E., M.I.C.E., supervised the work for 


the Water Engineer, Mr. B. W. Davies, 


CONSTRUCTED BY M.A.C.E. Designers: Pre-Stressed Con- 
crete Co., Ltd. 


COMPANY 


CIVIL ENGINEERING CONTRACTORS AND SPECIALISTS 
IN REINFORCED AND PRESTRESSED CONCRETE 


16 BLYTHSWOOD SQUARE, GLASGOW, C.2. TELEPHONE CITY 6271 
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The reconstruction of this 500-ft, pier Gn behalf 

of the Cromer Urban District Council is now! 

approaching completion. The contracgpins included the 
placement ain sete at tater be 
decking, ete. Consu!ting En re Messrs. Lewis & ’ 
Duvivier, Victofia Street, London, S.W.1. 


1. A Haigh, bsq., 


Resident Engineer 


. S. M. Johnson, Esq., 


10 WESTMINSTER PALACE GARDENS ARTILLERY ROW LONDON SWI PHONE ABBEY 1626/7 
LADAS DRIVE BELFAST PHONE BELFAST 58100 WORKS RIVER ROAD BARKING PHONE RIPPLEWAY 2624 
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This machine is specifically designed for the mass 

production of SOLID blocks in sizes 18° x 9 x 2°, 
24°, 3° and 4 in thickness and is capable of 
making 550 units per hour by means of *‘ Duplex "’ 
fitments. 


itments as extras are also available for manu- 

facturing HOLLOW blocks one at a time, having 
two cavities to standard measurements 18" x 9” x 3”, 
4t°, 44°, 6°, 82° and 9% in width. 


jt 's fitted with a large hopper and mechanically 

operated conveying gear, combined with a feeding 

box. The gear mechanism is automatically lubri- TRIANCO K2. Mark 2. 
cated by an oil bath within the gear box. Automatic Block-Making Machine. 


Full specification will be sent on application. 
TRIANCO LIMITED 


IMBER COURT, EAST MOLESEY, SURREY TR 
Telephone : EMBerbrook 3300. 


Trance, East BLOCK-MAKING MACHINES 


S T f F [ BACK NUMBERS OF 


**“CONCRETE and 


REINFORCING CONSTRUCTIONAL 
ENGINEERING” 
RO DS Ihe Publishers 


frequently have 


enquiries for back numbers of 
| N ST 0 K “Concrete and Constructional En 
gineering,’ generally from univer 


sities and simular institutions 


designed 


abroad Readers who have copies 
cut to length published before 1954 (either bound 


formed and bundled or unbound) which they no longer 
require are invited to send a lst 


of the dates to the Publisher 


Dartmouth Street, London, 5.W.1 


(ENGINEERS) LTD Generally at least the published 


price can be ottered for ich back 
HIGH WYCOMBE numbers 
Telephone : High Wycombe 2700 
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* ENTIRELY NEW 
HYDRAULIC BAR CROPPER 


THIS ALL-BRITISH 


‘BAR CROPPER; 
iis specially designed ; 
' for Precast Concrete : 
Makers and Rein- 
forced Concrete 


Contractors 


MAXIMUM CAPACITY: Up to 
|-in. diameter bars, or multiples 
of smaller diameter bars, includ- 
ing rounds, squares and flats 


Other types also available with capa 
ities up to I] diameter bars 


E-P-ALLAM € CO. LTD. 


LONDON: 45 Great Peter Street, $.W.!. . Telephone: Abbey 6353 (5 lines) 
SOOTLAND : 39 Cavendish Glasgew,O.5. South 0/86. Werks: Southend-on-Sea. [ol Eastwood 5524) 


NOW a climbing jack 
for moving-form concrete construction 


An Gvitation 


ANGYE DIVISION 
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The world’s most 
highly developed 
fully portable 
bulk cement 


equipment 


The automauc 
weighing device 
is instantly ad- 
justed against the 
calibrated scale 


The Type 20! (20 tons nominal capacity) PORTASILO. 


The PORTASILO system exploits to the full the advantages 
of using bulk cement and utilises the pneumatic delivery 
system now offered by the leading cement manufacturers 
its use can effect savings of 18/- per ton of cement used 
This proved and established system can be seen operating 
in most parts of the country. The PORTASILO is fully 
portable and the Type 105 Model of 10 tons nominal capacity 
is light enough to be man-handied. Automatic weighing 
of the cement is provided by the PULLWEY Mechanical 
Cement Man. The PORTASILO illustrated is the Type 20! 
of 20 tons nominal capacity. Other models of 10 tons 
capacity and upwards are available 


Write to-day for full details. 


BLUE BRIDGE LANE, 


YORK. 


Erected in minutes, the PORTASILO has unique advantages 
% No prepared foundations 
%& No power required for its operation. 
% No erection or dismantling problems. 
% No assembly joints to create trouble. 


The system eliminates : 
% Unloading of cement by hand. 
% The need for a cement man behind the concrete mixer. 
Waste 
% The disposal of empty cement bags. 


Covered by patent 
applications in 
Great Britain and 
the principal coun- 
tries of the world. 


Telephone : YORK 4872 (8 lines) 
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EDITORIAL NOTES 


Liberal Education in a Technical Age. 


NorTes in this journal during the past twenty 

education of many of the younger technologists hav sulted in the receip 
many resentful letters That the views we have expre ed are not untound 
however, 1s Shown by the fact that the problem has in recent years imerea 

been debated in Parliament and elsewhere, and much concern has been expressed 
at the tendency for men entering the professions to be technologists in one narrow 
branch of knowledge rather than what Bacon described as ‘' whole men I hie 
latest inquiry into the problem is that conducted by a committee appointed by the 
National Institute of Adult Education, whose report * is now published. This 
report, like others before it, confirms all that we have written. It agrees that 
the possession of a General Certificate of Education in approved subjects by a 
child of sixteen years of age ‘‘ does not amount to much ”’, although it 1s commonly 
the only standard of education required for the acceptance of a student of a 
technical subject. It agrees that cramming in a technical subject from that age 
onwards leaves no room for further general education, although one or two 


technical colleges make some attempt to influence their students to improve thei 
general education. The standard of English of such students is agreed to be often 


deplorable, even in the case of men who have obtained a university degree, and 
attention ts directed to the need to develop in men trained in science and technology 
the qualities that will fit them to deal with problems of policy, management, and 
human relations—or, it may be added, to make them good scientists and 
technologists 

ihe report emphasises the duty of teachers of technical subjects to pay atten 
tion to the students’ use of English as an essential means of thought and com 
munication. Many of the teachers who replied to a questionary agreed with this 
view, but others thought that their only duty was to teach a vocation in which the 
student could earn a living It is deplorable that teachers should be content to 
accept such a narrow view of their responsibilities, but it may be that they them 
selves are not all capable of doing more Ihe need for precise language is as 
necessary in science and technology as it is in the law, yet how often do we find 
teachers who confuse their students by the misuse of simple words? = It 1s, for 
example, fairly common to see and hear a load on a structure or a foundation 


4 Max Va Lt 
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called a reaction, whereas in fact it is the opposite—it is the action or force that 
causes a reaction. A lecturer some time ago excused his misuse of this word on 


the ground that when he was a student it was so used by his lecturer, and neither 
of them knew that reaction was the opposite of action. In the Code of Practice 
for Foundations issued by the Institution of Civil Engineers last year the resistance 
of the earth under a foundation is called “ earth pressure '’, which is the opposite 


of the truth. Prestressing has also resulted in terms which are frequently used 
n the opposite sense of their true meaning. For example, prestressed members 
are often described as pre-tensioned, which can only mean that they are stretched 
before they are erected, whereas in fact the exact opposite is the case—they are 
compressed. A common excuse for this misuse of words is that “ we all know 
what we mean by them’, but how stupid it is to confuse the mind by using 
ordinary words in the opposite sense of their true meaning in a technical school 
and in published matter on structural engineering. It should be remembered 
that large numbers of British technical publications are exported to countries 
where the readers know only the meanings given to words in a dictionary, and 
who are not told that the writer does not always say what he means—for example, 
that when he writes pressure he may mean resistance, that tensioned may mean 
compressed, that reaction may mean an applied force, and so on 

Last year a symposium was held in London on “ Mix Design and Quality 
(ontrol of Concrete ’’. Here the ungrammatical slang of the navvy is used in the 
title of the symposium and throughout many of the papers. In a philosophical 
discussion there is no excuse for using the verb “ mix ”’ variously as a noun and 
as an adjective. Indeed, we should be very stupid to mix design if we wished to 
design a mixture. Also, the misuse of the word quality as an adjective destroys 
the sense of the title ; what is meant is control of the quality of concrete rather 
than the quality of the control. The fact that the Department of Scientific and 
Industrial Research uses this bad English is not a good reason why others should 
do so; official bodies should rather set an example. 

rhe report places some of the responsibility on professional institutions that 
are content to be concerned only with technical knowledge in their examinations 
for membership, with the result that technical education is concentrated on the 
task of working for examinations. This problem was put by the committee to 
some of the professional institutions, but generally the reply was that they were 
concerned only with competence in “ specialised techniques '’. The committee's 
main recommendation is that the technical schools should pay more attention to 
giving a liberal education as well as technical training to future scientific and 
technological workers. It 1s suggested in‘this report that the time necessary for 
broader education be found by omitting some of the details now required at 
examinations but which need not be remembered afterwards, and to this end it is 
further suggested that students be allowed to use reference books at examinations 
to save them “ memorising material which no sensible practitioner tries to carry 
in his head’. This is contrary to the present conception of the purpose of an 
examination, but it is an idea that may compare well with a system in which 
memory may be more important than ability, and by which men who cannot 
spell simple words or put their thoughts intelligibly on paper can obtain a univer 
sity degree which should be a hallmark of education as well as of technical 
competence 
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Design of Non-Prismatic Members. 
A Numerical Method. 
By H. P. VASWANI, B.Eng., D.1.C. 


THE moment-distribution method requires the determination of carry-over factors 
and distribution factors at every joint. These can be easily calculated when the 
members have constant moments of inertia; the carry-over factor for such 
a member is 0-5 and its stiffness is proportional to its moment of inertia divided 
by its length. If the moment of inertia is not constant, strain-energy methods 
are often used. However, when the moment of inertia does not follow a simple 
mathematical curve, integration of the expressions obtained by straim-energy 
equations may be too involved to permit an easy solution, or sometimes may even 
be insoluble In such cases numerical methods may be used The application 
of relaxation methods was recently published.“ In this article Simpson's rul 
s used to find the stiffnesses and carry-over factors of non-prismatic members 


| | 
hih 


Fig. 1. 


According to Simpson's rule the area A” of the two adjacent strips shown 


h 
shaded in Fig. 1 can be written as A (dg + 44, ; as), where ay, ay, et are 


ordinates and h is the distance between the ordinates. Hence the area A of the 
diagram, divided into an even number of strips, is obtained by adding areas of 
successive strips and can be written 
h, 
A + + + 4a, 24,2 + 44,1 + @,) 
Since the rule assumes that the ordinates d,, dy, Ag, etC., are jomne d by a second 
degree parabola, for accurate results, only four intervals are necessary if the curve 
is parabolic, and only two if the curve ts linear. For a smooth curve of general 
form Simpson's rule can be extended to give greater accuracy by including 
differences of a higher order in the Stirling formula, which result in the expression 


ay 34a, + 114d, 34a, — d,) for the area of the two adjacent 
strips shown shaded in Fig. 1 
Simpson s rule can also be used to integrate one diagram with another , and 
hence can be applied to problems in structural analysis ; here its use is extended 
to integrate three diagrams with one another 
Fig. 2 shows a beam AB of varying moment of inertia The carry-over factor 


to B and the slope of the tangent at A are to be determined when a moment 1 
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applied at A. A bending moment M, is applied at A and it is assumed that 
A is pinned and B encastré Ihe ratio of the bending moment carried over (to 
3) to M, is the carry-over factor. The span AB is divided into a convenient 
even number of short lengths n Ihe bending-moment diagram is drawn, and 


values m,, my, ™, m,, are indicated in terms of M, and Mp, where Mp 


I 
is unknown. Similarly, diagrams for EI and x are drawn and values 1,, ty, ty 


, terms of and are shown in terms of J, 


M 
By area-moment theorem No. I, | ain f,, that is the bending 


I 
moment diagram is to be integrated with the diagram for ET ind equated to 9, ; 


this may be rewritten 


h 


2 f, 


Mx 
By area-moment theorem No. IT, \ er , where x is measured 


from A. This equation may be rewritten 


h 
+ -+- . . . 11, M,1,,%,,) 


From these two equations the relationship between M ,, M p, and 9, is derived 


A 


Diagram 
4. 


Fig. 3. 


x D agram 


° 

A 

4 
A 
Xe 

| 

| 
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y example to determine distribution factor 
in moment-distribution analyses 
EXAMPLE I The e upports of a two-span continuous beam hig. 3 
encastré and the spans are ol equal length. In the first span the moment of 
inertia has a constant value / in the second span it varie from /. at the central 
support to 2/, at the encastr end The stiffn it the end is detined as the 


moment required to rotate that end when it is assumed to le mply upported, 
through a unit angle when the other end ts fixed 
In the span AB othe applied bending moment My» | wh that the tar 
its through an angle when Bi issumed t t mpl 
the i of lagram 


the tattive 


From and 4), VM the tiffness 


. Hence the distribution factors are, for BA 


and, for BC, 0°535. 

EXAMPLE 2. Find the fixed-end moments u the encast 
whose moment of inertia varies from /, at A 
a uniformly-distributed load of intensity 


From area-moment theorem No. 1 | 


kl 


M 
diagram 1 jual to the ire the 


with the diagram, 
kl 


(& | 
| & — 

‘we? 
2 7 
deflection O, Measures rom the tangent Oo, where 1 
measured from B, 1 
1 My Myf} 
/ 
brom Vy, Is ol KA il 
Similarly for beam B¢ 
1 (Md Mco+M, 3! 

» ak) 2 
2 | 2i, 2 4l, 3 

ré beam (fag. 4 

Che beam ha 

7 3M _ 1M / 
4 3/ BI, 4 

1s ist 19055 
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Unitormly. distributed load 


Fig. 4. 


Integrating the M, diagram with the 


1{M, 
321 1, 


Lher fore 


area-moment theorem No. If, | 


diagram with the and x diagrams, wher 


dg. 7 3, 4.2 
4 4 
Integrating the M » diagram with the 


from B, 


lherefore 


and x diagrams 


M, Diagram 


M, D 


E Diagram 


x Diagqr am 


diagram, 
5 M 
2 Ef. 

Mra 


I Mp, 
El, 


dx Integrating the 


¥ IS measured from B 


l) 17 MJ* 


64 EI, 


wher 


7 M,/* 
24 kl 

17 
512 


| 
| 
| 
~ I 
: 
| 4 M 4 Vp 3 M, 
2 21 
5 M,/ 
El, 
M, 
4 512 El. 
24 El, 24 El, 
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Non-Prismatic Structural Member 


The late Professor Gustave Magnel. 


lr is with profound regret that we record 
the death { Professor Gustave Magnel 
which occurred idden| in Ghent on 
Ju ;, at the age of 66, as the result of 
a heart attack By his passing the world 
i 4 ! it Te ite t | 
hose sp ilisati reinforced nerete 
and prestressed rete had a reat 
nfl eo the development { these 
re materia dut the past thurt 
cal 

After graduati at Ghent | ersit 
he came to I land in 1914 and was one 
of the band of Continental engineers wh 
were emplo ed by the late ID. G. Somer 


ile for the primary purpose of training 
British graduate at a time when Iittle 
attention was given to reinforced concrete 
at British universiti and when text 


books were few somerville far-sighted 
effort 1 ing his office as a well-paid 
post-graduate ourse was of inestimable 
value to the men trained in hi fice and 
who remember with gratitude both him 
and Magnel, whe oon became Somer 
ville chief engineer At one time 


indeed, Somerville had the temerity to 
ypen an office in Paris for the design and 
erection of remtorced concrete structure 


and Ma elt k charge of tl tthiee 

In 19196 M el returned to the | er 
Professor of Reinforced Concrete. He 
had a gift for lucid exposit ind 
i reat.t cl HH cle 
Stalnlité d ( tr t l’ratique 
ad Cal bet ind La 
Cal | Prat d Pout 
ire master rks that are treasured | 
na tside Belgiun Coie 
aot ! wt the i t ci | t! 
laborator t (sl t inital it i 
t! best t! Hie had Iitth ‘ 
for test tmall-scale models, and 
‘ teal test full 


i! 1054 Baker burt 


LATE PROFESSOR MAGNEI 


[he Caleulation of Elastic Properti rf ‘ 

kn PW. Review, Vol. 49, N 
ther Kesearch in Reinforced ¢ rete, and 


ize members, either in the laboratory ! 
thy ite 
During the last war, when Belgiut i 
occupied and he had t itsact 
informati hie tu gd ti t 
tressed ret ind produ 
‘ i te Mi 
became an enthu t 
ti iri te 
used i t { tl rid 
| ke } | } rh 
Prestressed ¢ rete table fen 
it ear t ind a | all 
that had t | ‘ 
t | It ty} i t 
‘ that t 
ther te ire it 
ill th ‘ ample of pre ead ¢ ete 


15 20°25, 
Janu 
its \pp itl to Litimate Load Design Pro« 1c ] \ug. 1953 (No. 2 Vol 2 a 
Part 
3 
y 
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BOOK REVIEWS. 


work are tructure that he designed 
himself or whose design and construction 
he had supervised. He preferred to write 
only of what he knew and to take nothing 
at econd hand. and a he had de igned 


and built 
tressed concrete the 


most type of structures pre 
book did not sufter 


His last effort was to design a_ pre 
tressed concrete tower more than 2000 ft 
high (about twice the height of the 
eiffel tower) for the Brussels World Fair 
of 1958, and when he howed u the 
drawings a few months ago he said that 
he would retire when this was built 
Hlis tower was to be a circular shaft 


200 {t bottom and 


tapering towards the 


diameter at the 
top, and would be 
built of precast members cast on the site 
Ihere was to be a central lift-shaft 
rooms for letting on the sO floor 
The top ten storie used for 
the broadcasting of television programme 
and the rest would be let for othe 


about 


and 
200) OFT 


were to be 


(CONCRETE 


purpose lhe Belgian Government 1 


now considering the project, which would 
cost about 4 4,000,000 

Magnel was very proud to have bee 
elected a Member f the Belgian Koval 
Academy, and was intensely patriot 
during the war he was imprisoned by the 
Germans for his refusal to collaborate 
with them His greatest pleasure was 
to train good Belgian engineers whe 
would work in other coufitnies and add 
to the prestige f his counts and it 1 
notable that he gave the name of hi 
country, rather than h wn, to hi 


tem of prestressed concrete He did 
work for the Belgian 
Government In 1945 he was elected 
one of the first members of the United 


much engineering 


Nations Educational, Scientific and Cul 
tural Organisation He will be mourned 
by a host of friends throughout the world 
who will sadly mi his genial presence 
and his never-failing helpfulne 


Book Reviews. 


Book for Civil Engineers.’ Vol. 4, Field 


Practice.” By Elwyn Seelye London Chay 
man and Hall, Ltd wcond edition 19% Price 


luis is one of a series of three American 
books of data for civil engineers. Part | 
(277 pages) deals with the problems and 
duties of inspectors of works Part Il 


(105 pages) gives comprehensive notes, 
tables, and formula on surveying lran 


and 
tables for the mea 


ition curve pirals are fully dealt 


with, and the urement 


of earthworks are particularly useful 


Part IL is divided into sections, and the 
largest (58 pages) describes the examin 
ation, classification, and testing of sub- 
soils Ihe bearing resistance of soils is 
discussed, but there 1s little information 


about earth pressure, embankments, and 


cuttings Most of the work described 
would normally be carried out to a speci 
fication written by an engineer experi 
enced in this class of work, so that much 


of the data appears to be unnecessary 
some of this space could have been use 
fully given to notes on temporary site 


works in timber 
Other sections deal with equipment and 
masonry, 


construction methods, concrete, 
structural steel, timber, bridges, 
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bituminous paving, and sewage and drain 
age works kach includes a list 
of items for th check 
of report sheets In 
the 
reinforcement, cor 

and air-entrained 


ection 
inspector to and 
also gives examplk 
the 


testing of aggregates, 


section on concrete are notes on 


creting in cold weather 


concrete Ihe data on concrete mixture 
are ample, and the table relating the 
weight of concrete to its probable strength 
are useful lhe Engineering News 
pile-driving formule are given, but table 


of allowable loads are based on modified 


formule 
of Problems 


Solution in Surveying and Pield 
he I 


Astronomy." Ky W te; 

) 
Tuts is a collection of problems in sur 
veying, geodesy, and field astronomy 
based generally upon questio et in the 
examinations of the University of I 
don and the Institution of Civil Engineer 
In addition to the problems for which 
there are completely worked itor 
there are many to which the answer 


are given Ihe book should be 
tudents and to ¢ 


only 
useful to 


pra tice 


ne 
Fe 
a 
piles, 
|_| lugust, 1955 
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PRESTRESSING 


CIRCULAR RESERVOIRS. 


A New Method of Prestressing Circular 
Reservoirs. 


\n unusual method of constructing cu 
cular reservoirs with a capacity greater 
than about 500,000 gallons was described 
by MM. Marcel and André Reimbert in 
the French journal Travaux” for 
October, 1953, from which the following 
is abstracted 

I he wall lig I 
of which the inner 1s a 
zontal arches of small 
outer is polygonal, the 
arche and the 
monolithic 
the centre-line of 
and the rise i 
The le ngth of 
leaf 1 about 


/ 


comprises two leaves 
series of hori 
radius and the 
springings of the 
the outer facets 
Fig. 2 The radius of 
an arch is about 4 ft 
one-third of the radius 
each facet of the external 
; ft. 2 in. Steel shutters 
used 
hiding joint at the base 


ends of 


being 


ig” 
Ihe wall has a 
so that direct stresses only are 
the pressure of the 
[he reinforcement in 


caused by 
liquid 
the arches and the 
reinforcement is mild steel 
the horizontal reinforcement which act 
as a tie in the outer part of the wall is of 
high-tensile steel 


contained 


mdar V 


SECTION A.B. 


Fig. 1. Plan and Section. 


Horizontal Section through 
Wall. 


Reinforcement and Shutters for 
Part of Wall. 


Construction, 


Ihe reservoir is constructed 

Fig. 4 First the floors 

weak placed over the ite 
Secondly a layer of 
i placed around the 
a sliding joint for the 
of this the base of 
cast with reinforcement pro 


tage 
concrete 
bituminou naterial 
peripher 

vall 


concret 


vith the reimforcement 
the wall I he 
in cages (Fig. 5 
to the 


done 


reinforcement 1 
Thirdly the 
full height (fig. 6 lhis may be 
in either of two way 1) After the 
remforcement 1 ont 
7a with the 
pringing 
and the external poly 
hig lea a Kap 
of each facet 
in this case the tie-bar passing through 
the outer part of the wall are painted with 
bitumen before the concrete 1s cast I hie 


made up 


wall is cast 


placed the arche 
hown in 
ties left exposed between the 
or (2) the arche 
gonal leaf are 


may ve cast a 


cast 


of about 6 in. in the centre 


bituminous joint between the toe of the 
wall and the floor i this 
When the 


also 


time concrete int 


(& 
= 
7 
4) 
q 
| 
> 
| 
AT) 
PLAN 
wif 
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PRESTRESSING CIRCULAR 


floors ifficrently trong the reservoir 
filled and the 
the internal pressure elongate the ti 
bar Ihe remainders 
of the then « 
fully cured to reduce 
When thi 
the reservoir 1 


increase in diameter due to 


of the external part 


Wall 1 creted and 1 Cage 
and creep 


trong 


hrinkage 
concrete 1 ifficrently 
emptied and the tie-bar 
compress the concrete in the outer 
of the to therm 
a the hydraulic pressure i re 
lhus when the tank ts refilled the 
are in compression and there 1 
tress in the 
of the 

The compre 


part 
elastic recovery 
duced 


arche 


wall due 


no tensile 


concrete in the outer part 
wall 


in the arche 


mall Consider for example a ingle 
arch (Fig. & If w is the density of the 
liquid, Hf the height of liquid above the 
point considered, ¢ the thickne of the 
arch, and ¢ the radius of curvature of the 


centre-line of the arch, the compressive 


| 

| | 
| 


| |, 


(3), +97 


Bitumen : | 
seal 
| concede 
() | 


\(2) Layer of 
umen,. 


Gncrete floor 


Section through Wall and Base 
showing Order of Casting. 


Fig. 4. 
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Reinforcement at Base 
of Wall. 


Fig. 5. 


Fig. 6. 


» that it} I I 
o tt high vhuicl t! i he ire 
1 in. thick and have a radi { ft 
! i 
inch 


Comparison of Quantities of 


Materials. 

following example t ho 
the quantiti ol materia required for 
a reservoir designed by tl method com 
pared with the quantities required for a 
reservoir of the ume capacity designed 


| 
| 
| Gneegte 
| Casting the Walls. 
| . | | force in the arch is why and the stress 
lugust, 1955 
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Compacting Soil by Vibration. centrifus 


om: 


hour produced 


depth of 2 in 
i) per cent. of 


coarse sand, an 


Is Vibrate 
tween 14 
minute 


A 
+ 
Fig. 7. : 
Fig. 8. 
im the isua manner lhe reser ur ha high-tensile ter nternal 
a capacity of 1, 000 il. and 4 ning, 2300 sq 40 Sq it 
26 It. 3 [he quantities for the tated that the t of a reset r ] ‘ “a 
common type f resey r are en first in the manner described aw 
CU re forces ent precast further i 
tor 1 stee ind I4°125 ton race 
of the vibration is about 
Bac hin hown in Fi s is om 7 ton lest have hown that thre ; 
ofa series developed | Vibro-Plus Pre passes of the rolk ver silt ind pe 
ducts, Inc., of Woodside, for duced a compacti px ent. toa 
compactit i I hie machine illu depth of 1 ft. and that Passes | buced 
100 per cent mpacts deptl 
Iw pa ‘ at a pert le peer 
fine sand, 12 per cent 
= 
eal 
Heavy Loads on Piles. 
arry a load of tol i 
- H shape in cro ction \ ‘ 
ol il 13a t ‘ it ‘ 
45 ton he total se eme ‘ 4 
load Va i if ana 1 ‘ ‘ 
Fig. 1. removal of the load was | i i 
thy ivht te) lw thre reate ‘ er 
trated wey ind is driven a mposed on a pile of t ait 
25-h.p. di The front contractors are the Dus 
is4 ft. ton by 4 ft. diameter, and Co. and the Pacit e ¢ 
Oo and 16 it per in Ne ! lor | 
it frequet thie rua4©ry It) 
lugust, 1% 


“LIFT-UP” 


FLOOR CONSTRUCTION. 


‘**Lift-up ’’ Floor Construction. 


THe “ lift-up method of floor construc- 
tion is being used for floors with a total 
area Of 215,000 sq. ft. in three-story 
barracks in Virginia for the United States 
Navy The system is being used 
at other large barracks now in course of 
construction in the U.S.A. The saving 
in cost compared with in-situ floors is 
estimated to be nearly 10 per cent 

At the Virginia barracks (Fig. 1) the 
ground-floor slab was laid first, and on 
this were cast the two upper floors and 
the roof The wall 


same 


columns are each 


formed of 
steel 


two &-in. by &-in. by 
and are spaced at 22-ft 
centres transversely and at 20-ft. centres 
longitudinally When the columns were 
erected the side-forms were fixed for the 
ground floor, and all 
pipes and services were laid in position, 
and the slab was concreted Kighteen 
hours later the top of this slab was 
coated with a preparation with a base of 
paraffin. Lifting collars were fixed to 
the steel columns, and the slab for the 
first floor was concreted Ihe 


j-in 


anyles 


the reinforcement 


slabs for 


the second floor and roof were then con 
creted in the same manner, each separ- 
ated from the next by paraffin emulsion 
Each slab measured 53 ft. by 76 ft 
was lifted by the collars on 
columns 

An hydraulic jack was placed on the 
top of each column, and from each jack 
a threaded rod extended on either side 
of the column to the lifting collars, to 
which they were fixed by lugs The 
jacks were operated and the slabs were 
raised at the rate of about 5 ft. per hour 


and 
twelve 


When each slab arrived at the required 
height, steel blocks were welded to the 
columns below the collars to support the 
slab. When the roof slab was fixed, the 
lugs were removed from the threaded 
rods and lowered for use in lifting the 
next slab The first and second floors 
are g in. thick and the roof 7} in. thick. 
They are reinforced in the normal manner. 
Ihe height of each floor in these 
tures is about 11 ft 

Ihe slabs 
Slabs, In 


struc 


were 
, of San 


N.Y. 
Texas. 


raised by Lift 


Antonio, 


uk 

~ ; Fig. 1. Floors Cast at Ground Level and Hoisted into Position. i 
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STRESSES 


Bending and Axial Stresses in 
Circular Columns. 


By R. J. BARTLETT. 


Method of Application. 


CONSTRUCTION 
J 
ANEERING IN ¢ IRCUT] {kh COLT WVS 
wil 
Tuy follo te escribe a methy { al | +} ‘ 
of analy thie tre ‘ a circular CO rete 
reintorced cor rete mir wl i 
‘ th tee if ‘ ‘ 
tensile tre ire caused by a be ling lista ‘ th, four 
moment .Wcombined ith an axial load 
It is assumed that the id W act if the 
at the centre of the ection a that the ‘ ‘ ‘ 
ling 1 abou i ertica mmbined tor int 
lar thre the centres 
plane rough en / hee moment and th met ‘ 
reintorcement ould be irra ed further rrect | ; 
ne ula 
metrically about the centre tthe colu ty hie 
but otherwise posit 1 relative t tant he 
direction in which the bending ent z 
act ancl the t t tra 
Calculate the follow ng the ithe 
of the diameter of 1 ‘ 
Dar are pla ten thre liameter J) of thre 
®B 
jum rom y, the rat ft 
J Wp 
é area of thre reint ree ‘ 
<3) ectional area of the 
from 
Plot on graphs (J the { wth 
5 
y 
L 0-5 29 54 3 4 
+ 
| = | 
5 
A > 3914 
-¥ 1\-\ 4 
1 
_ 
ai — 
4 
i J oF 
te leg |. is of ich small Curvature that to 
tical purposes a series of straight line 
ordinate @ and y of the point at w cn 
. the line cuts the curve of the appr riate 2 
Fig. 1. ratio of » 
fugust, 19 
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bending 


G0 O00 


40.000 


vave of 


Values of y 


infinit 


diameter 


ha 
axial 


moment 


STRESSES IN CIRCULAR 


them with a straight 
a curve repre veoretir ‘ 
interpolated betwee re 
0-02 


and 


and 


Appendix. 
If AB i 


section 


the neutral ax 
resulting 

load W and 

the total « 
crete 1 


an axial 
then 

the cor equal 

the ABCD 

prism where CD represents t 

cCOMpressive 
If the 


compre 


ungula 


tre in 
boundary 
ed 
then 


ACB of tl 
ids an iti 


area of Af 


subte 
the 

1)? 

and the depth of the neutral 
~(1 So he 
plane A’‘C’B 


tending 


centre 


} 
cle pth 


ch tant 


an angle 


wl 


differ 


herefore volume 


COLUMNS 


is found that 
quals 0°0234 
for equals 


the lime 


when 
Il here fore 


a circular? 

cation of 
moment 
force 


ia rculatr 


He 
the co 


crete 
area being 


it at the 


ere 


entiating 


| 
MMH the maximum stress in the cor : 
¢ 1s 
nd 
and the maximum tre in the steel j 
_ 4 it d 40) ne 4 
ind 144 
where # is the angle between the plane per sq. in “4 
+ +} } 
e bending moment and the diamet ; 
if coll arawi through the bar 
farthest thy neutral ax im othe 
that part of the ne which & 
cut the curve } nece it need be O34 
aTawn between the two alue ol 1875 Ib per ‘1 
concerned | here oniy ter ile 
stresse f exceeds about 0-125, and a 
thi Value increase thre value db will 
| 
decrease irom a maximum of to a 
2 
negative quantit ¢ 1S that 
when W is zet | 
Examp_e.—A column of 
reinforced with six }-in. bar 
cover ibjected to a ad of 
39,000 Ib and a 
90.000 it by 
~ 
/ 
12 is 
— 12 
2-65 axis EC is 
44 
14 vat 
( of any 
14 I< 0°02 34 O-O8752 
2) al the centre 1 
—= 
c 
+ 0-52 = 0-737 Therefore cos ! 
0-5 OSZ= 1-873 
0-7 |= + 998 
0-3914 
0.3927 ts 
0-25 +O52= 2 090 n A 
- j p in cos sin 
| 4 0 
By plotting on the graph the values of ia | in? a] | 
vior d oand 4d only and joining gh | 
4 
lucust 
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/ 
i t 
| 
ng COS & 
5 
q(1 COS 4 COS 4 
mice t case 1 it 
mb T 
convenient to ibstitute lor 2 
Therefore volume ABCD 
mb 
41 COS 4 12 2 
f 4 t, 
4, 
t) 4 
4 
D%) I he cro sectional area of each bar is 
4(1 in d Phe total compressive force minus 
24 
where Y is the ex pre Ww betwer the the total ter e force in the bars is 
quare bracket pe 
Ihe moment of the area ACK al t 
t, 
the centre 24 
Cos Sin ly ! x COS 
12 
7 
herefore the moment of any plane COS x / 
\’C’RB’ about the centre in? and 
7 
the moment of the volume ABCD about COS @ i COS 4 COS & 
the centre 
7 
ad COs 4 COS x 
i! tad in' 4 
i2 12k}, 
ys / OCOS”s 
o6(1 2 Sin 2% } 
) OS x 
} yrD*me sin 
3) 
ad » sin 2d sin 
th 2 sin 24 
47 Ihe moments of the forces in the bars 
Ill 4m 
about the centre of the section are 
yaD*/ dD iD 
2 os ¢ / 
where 1s the ex pre ) between the dD ip 
square bracket ts co 4 t. COS 9 
From the geometry of the section and . 5 ? 
the stre variation diagram, the stresses dD 7 ip 
in each bar are related to the maximum fs , } , 
compressive stress as follows 
yxDidm 
i cos COS 2) cos 4 
COS 
mi) 
I co x COS 7 
é | d cos COS 
t 
mi) 7 f 7 
cos 0 COS & 1co Cos COS 0 
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+ 
7 
1 
cos* 
J 
yal 
4 
cA 
7 
‘ 
Expression 3) and (4) are both in- 


cle pende nt of the 
the 


po ition and number of 


bars in the group provided that there 


is an even number This is only true if 
the modular ratio m, and not m I 
used in considering compressive stresse 
in the bars 
since the total COMPTeEssi ve force le 
the total tensile force in the section i 
equal to the load expressions (1) and 
together equal W, that i 
in d 
in ¢ nd 
herefore 
roa id 
in d 


192 {t. lor i itside diamete ind 
with a wal 4 in. thick has been drive 
in the Gulf of Mexico The pile contained 
eight prestressing cables each « mprising 
iX wire which were tensioned t 
150,000 Ib. per quare inch and bonded 
to the oncrete by the pre-te 


method Ihe pile contained go} Ib. of 


unter 


prestressing steel and 5 Ib roned 
Steel per foot Ihe pile passed through 
fugust, 1955 


STRESSES 


IN CIRCULAR 
bre 
I 
nd 
thie ‘ tre af thy pre ive lores 
wided the ent ot the ten ‘ 
force equ expre al | 
4) t ethe ire equal t Web, that 1 ~ 
Web 
ru 
j 
bstituti the value of W fr equa _ 
tion in equati ‘ 
yam sin d 


curves in Fig. 2 represent the left- 
hand side of equation for alue 1» 
between its normal pern ible its of 
©7008 and lhe nmght-hand side of 
the equat is represented b a ‘ 
plotte lon the graph for varijwu 
ot d lhe co-ord ate the t of 
tersect i the cu ‘ ind the line 
‘ the it at eqquat tor 
ue @ on the horiz tal Axi and 
sin d ‘ the erTtical i 
these may be ibstituted equation (5a 
ne max stre tiv ten iS found 
from the tre iniation dia in g 
37 It. of ite 1 trated it 
into the mud le t emht It 
irive i i! ‘ ict 
th a it) i ha i 
adjustable to 24 11 ble 
with a 24-in troke and 1000 ble vith 
a yin troke were used © difficulty 
was expenenced in driving the pile with « 
tended leaders on a frame used for driving 
horter pile [his type of pile is patented 
by the Kaymond Concrete Pile Compan 


4(1 + sin 
\ 
“4 “Be 
ram sin ¢ 7) 1 
24° 
} 
Prestressed Pil 
PRESTRI nerete | ile 


A PRESTRESSED BRIDGE IN THE 


PRECAST 


A PRESTRESSED precast concrete bridge 
now being built at Roseville, Ohio, U.S.A., 
is 220 ft. long and comprises five spans of 
44 ft Phe construction is unusual in 
that the beams are being cast on the site 
on a long-line The 
description of the bridge is abstracted 
from the U.S.A 
News-Kecord.’ 
Each of the five spans consists of nine 
precast T-beams 30-1n 


process following 


journal! Engineering 


deep and a cast 


in-place deck slab bonded to the beams 
(Fig. 1). Beams were chosen in prefer 
ence to a thick slab because the bridge 


Fig. 1. 


skew and because head 
room 18 not an important consideration 
Ihe span-depth ratio of the beams is 
is to 1 lo reduce the amount of 
shuttering required for the deck, the 
beams are placed with the top flanges 
S in. apart Concrete 1s cast to a depth 
of at least 44 in. over the beams and also 
fills the spaces between the top flanges 
making the total depth of the deck 74 in 


is on a 45§-deg 


/ 


Dowels extend from the sides and top of 
the flanges into the deck to ensure transfer 
of the shearing forces between the precast 
and cast-in-place components (Fig 

The prestressing 
each beam by 


force 1s applied to 
thirty-two }-in. diameter 
composed of seven strands 
Phe cables 
strength of 
inch and 
per square inch 
bottom 


cables, each 
with an area of 0°0352 sq. in 
have an _ ultimate 
per square 
tensioned to 160.000 Ib 


They are placed in the 


tensile 


260,000 |b were 


flange 
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BEAMS WITH BONDED WIRES CAST ON 


Beams in Position ready for Concreting the Deck. 


U.S.A. 


CONCRETE 


THE SITE. 


and transfer the prestressing force to the 
bond It is assumed 
when the tensioning force is removed the 


concrete by that 
stress 1s about 147,000 lb. per square inch 
that the eftective tre will be 
133,000 Ib per square ine h after shrinkage 
and creep of the concrete have taken place 
he stress in the 


and 


concrete in the bottom 


flange is 2000 lb. per square inch when 
the tensioning force is removed and 
1600 |b. per square inch ultimately The 


crushing strength of the concrete ts at 
least 5000 Ib. per square inch when the 
tensioning force is removed The pre 


stressing force may create tensile stresses 
in the top flange, but these are limited to 
half the modulus of rupture of the con 
crete Despite the low tensile 
nominal reinforcement is incorporated tn 
the top flange Under the load 
there tensile stresses in the 
bottom flange and at the same time tlhe 
compressive the deck or 


Stresses, 


design 
will be no 


stress in in the 


top flanges of the beams 1s less than 
600 |b. per square inch Lower strength 
concrete may therefore be used for the 
deck than for the beams [he concrete 


in the deck slab ha 
at least $000 Ib per square ine h 


i crushing strength of 
at 28 days 
Lhe 
leaner mixture is expected to reduce 
shrinkage of the deck The maximum 
shearing stress in a beam will not exceed 


with a slump not exceeding 24 in 


200 Ib. per square inch and nomunal 
stirrups only, comprising one j}-in. bar 
every 12 in., are used 
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| A PRESTRESSED BRIDGE IN 


rhe beams in each span are prestressed 
transversely with four o-6-in. diameter 
7-strand cables, with an area of 0-215 sq. in 
These are tensioned to 125,000 Ib per 
square inch and extend through two 
cast-in-place diaphragms between the 
beams, and transfer the prestressing force 
through end anchorages. The diaphragms 
are parallel to the bridge piers and 
abutments 


Casting the Beams. 


The casting yard isa concrete road 16 ft 
wide at the site and, although the road 
curves, there is sufficient length for a 
stressing bed 145 ft. long Iwo parallel 
lines are used in each of which three 
beams can be cast The procedure is 
(1 lension the cables z) Place the 
shutter 3) Cast the concrete (4 
When the concrete has attained a strength 
of at least 5000 Ib per square in h, cut 
the wires between the beams with a 
tlame 5) Move the beams into place on 
to the piers and abutments 

fo resist the tensioning force of 
160,000 |b applied to the 32 cables in 
each beam, concrete abutments, 4 ft. high 
by 4 ft. thick, were built across the road 
at both ends of the stressing bed (fig 


Fig. 3.--An Abutment. 


[hey transmit the horizon 
road slab, and overturnin 
five piles 
The cables are prepared on a_ ben 
145 ft long kKach cable is about 600 
long, that is somewhat longer than 
times the length of the 
Sleeves for anchoring 
tensioning are pre 
with an hydrauli 
looped to form 
150 ft. each I hie 
cable are inserted in 
a steel block 4 in. thick 
is then placed in slots 
face of the block 
the free ends of the 


~~ 


~ 


HALF SECTION THROUGH BRIDGE 


ctrs 


52-4 dio 7-mre 
strands 


BEAM SECTION 


STRESSING BLOCKS SECTION AA 


Fig. 2. Details of the Beams and the Temporary Anchor-blocks. 
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PRESTRESSED BRIDGI 


k anchoring 


moped n nserted 


Ihe block are used to 
is Of cable 


the number of 


imultaneous!] 
temporar 
from 4 to 16 per prod 


After the cz issem blec 
ved to the ing bed, the 
iw held in position by steel 
he abutment 


eter, atta h 


rod 


a 
are then fastened to a 20-ton 
he strand 
hicate that the 
applied he 


Steel 


tretched until a 
required force ha 

teel has tl 

inserted betwe 


elongi 

hims are 
block 
abutment to 


I 
the anchoraye and a steel bearings 
plate im the 


extension 


maintain the 


hutter me for 
production line 
designed to be used fifteen times 
hort lengths for easy handling 
after 


dowels 


Three sets of plywood 
each ‘beam in a were 
They 
are in and 
are put in place rapidly which all 
the reinforcement bars 
stirrups are inserted (Fig. 4 

[he concrete contains 705 Ib. of air- 
entraining cement per cubic yard with an 
addition of one per cent. of 
chloride The ngth at even days 
exceeds Ib. per square incl The 
shutters are stripped within two davs 
and the concrete is cured for five to 
days Ihe wires are few 
ata time throughout the length of 


to reduce 


and 


calcium 


stre 


seven 
cable 

the line 
when the force 


cut a 


movement of the bean 


re le ant d 


IN THE 
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Fig. 4. Shuttering for Beams. 
Transverse Prestressing. 
Ihe 
are passed 
and wrapped with paper 
with the cast in pl ice 
diaphragm I he 
deck are 
when the 
strength 


cables for transverse 


through 


prestres 
holes In the 


ing 
be am 

to prevent bond 
the 
and the 
multaneously 


concrete of 
diaphragms 
concreted and, 
sufficient 


ten 


concrete has attains d 
the 
and 


tightening a 


verse cable are 
their ends by 


trans 
anchored at 
nut on swaged fittings 

lhe bridve Wa de signed and con 
structed by Messrs. Wander and Ma on, 
Im of Worthington, Ohio. and the 
design was checked by Mess Alden I 
Stilson and Associate ulting en 
gineers for the Board of Commi 
of Muskingum County. Ohio 


sioned 


** Popcorn "’ Concrete. 


In this 
sand is 
tunate 

Holland 
century 


country concrete 
known by the 
term no-fhines concrete In 
where it originated early this 
it was known as Korelbeton 
because it resembled coral In a paper 
read at a recent convention of the Amer 
ican Concrete Institute, Professor George 


containing no 


somewhat unfor- 


W. Washa 
Concrete Committe 


Lightweight 
Institute, des 
a pity 
copied from 


chairman of the 
oft the 

cribes it a popeorn concrete It 
that when the process was 
Holland it should have 
Sary to use a different term 
crete isa better and more properly descrip 
tive term than either no-fines or popeorn 


been thought neces 
for coral con 
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ENGINEERING TESTS ON LIGHTWEIGHT PRESTRESSED BI 


Tests on Lightweight Prestressed 
Beams. 


TESTS o1 ncrete made with 
expanded al ave been made by the 
Carter-Watert Corporation of Kansas 
City and Prestressing, Inc., of San Antonio, 
Texas, U.S.A [he beams were 32 days 
old when they were tested 

lhe first tests were made on the beam 
shown in Fig. 1 The concrete consisted 
of 635 of cement, I-1 cu d. of 
agyreg: am U.S. gallons 42 
Imperial gallor of water, which when 
mixed together made one culne yard of 
concrete with a density of Ib. per 


‘ 
Beuring 


4 


ee grated otter 
Sreserg 


cubic foot and a compressive strength 
tested as cylinders) of 6,000 lb. per square 
inch at 2& days. A total prestressing 
force of 113,500 lb. was applied by sixteen 
o-25-in. diameter wires with a _ yield 
strength of 143,000 lb. per square inch 
The beam was designed to carry a load 
of 19,500 Ib 

For the second series of tests two beams 
were made, each similar to that used in 
the first test except that the thickness of 
the webs was § in. and the width of the 
flanges 114 in Ihe prestressing force in 
each beam was 127,800 lb. and the design 
load 26,600 lb. In one beam the cables 
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were bonded with ce1 pre cl the 
other had unbonded 

Ihe first tests d of applying 
load at third pon measuring the 
deflections, and taking strain-gauge read 
ing The five los applhed were 1) 
70 per cent, of the gem lea 2) 125 per 
cent. of the design load oading the 
beam until it cracked 4) loading the 
beam until it cracked acr the whole of 
the middle third of its lengtl and 
loading until the beam broke ihe beam 
was allowed tin to 1 * from one 


application of the lo 
was mace 

In the second serie 
beams were loaded ag 
through a system of twe 
two coil-springs The «ce 
apphed to each beam and 
remain for 321 da‘ he 
force in the beam was determined 
intervals during this period After thi 
test each beam was tested wparately to 
destruction 

lbrom the tests it is concluded that 

I The strength of the concrete was 
adequate for prestressing 


2 


\/s 
‘4 
= Vivre Units 
Mets - 10 
a ott. a 
‘ bre “ne 
° | 
le 
o 
Fig. 1. 
Ba 


TESTS ON LIGHTWEIGHT PRESTRESSED BEAMS 


2) The modulus of elasticits 
concrete wa ufficiently high for 
Reductions of the modulus of 
elasticity when the beams w loaded for 
a long period and 
when the load wa then 
reapplied the beams suffices 
ently high modulus of Ihe 
moduli of elasticity as follow In 
the first tests At the time of 
4°24 10% lb. per square inch; after a 
load of 70 per cent. of the design live load 
had been applied for 46 hours, 2-85 1o® 
Ib. per square inch After a load of 
1°25 times the design 


load had 
removed the modulus 


stressing 
were not excessive 
removed and 
recovered a 
elasticity 
were 


loading 


been 
apparently 
10% Ib. per square 
econd tests At the time 

10° Ib. pet 


recovered to 
inch. In the 
of loading, 3°38 
after of loading, 2°75 10* Ib 
per square inch; after 121 day 
1°73 10° |b. per square inch ; when the 
load wa modulus recovered 


10% Ib. per square inch 


quare inch 
two days 


removed the 
to 2 3! 


CONCRETE 


3) The lo 
due to 
excessive am of 25 per cent 
loss of the initial prestressing force is 
thought to be satisfactory Ihe actual! 
were results of 
er cent for 


e3 Of the prestressing forces 


shrinkage and creep were not 


1 an allowance 


calculated from the 
21 days’ test as 19 | 
beam with ungrouted 

cent. tor the 


losses 


and 


bonded 


cables 
beam with 

4) The beam with bonded wires broke 
when the load and the 
beam with unbonded wires at 44,000 lb 
The 'oad at which cracks first appeared 
was slightly higher in the case of the 
bonded 

5) Lightweight ‘ 
elastically for 
load 

The foregoing notes are 
article by Mr bred E 
Journal of the Americar 
tute for March, 1 54 


was 59,900 Ib 


wires 
oncrete behaves 
loads of up to the design 
based on an 
“ bel i! 


Patent Relating to Concrete. 


A Device for Tensioning Wires. 


IN a device (Figs. 1 and 2) for tensioning 
a number of wires simultaneously, a force 
is applied to a primary bridge member (4) 
at a point its ends and thence 
from each end of the member to a point 
between the ends of each of a pair of sub- 
bridge members (18), and from the ends 
of each member 18) to the 
wires The member 

nected at its centre to a 
each end pivotally 


between 


ite 
IS pivotally con 
bolt ! 
supports a 


and at 


link (7) 


which is pivotally connected to the centre 
of one of the members (15 lo each end 
of each member an anchor 


pivotally connected 


for a wire 1s 
Each anchor has a 
spring-loaded serrated jaw (13) which may 
be locked in an open position \ 
applied to the bolt (1), by an hydraulic 
jack for example, is applied equally to the 
wires held by the four anchors lo 
anchor the wires in the jaws a pin ts used 
to lock the bolt (1 
pre vent 


force 


and 
members 


to the bridge (4 
wedges movement of 
14 

The device is modified for use with three 
wires by arranging the 
parallel to the bridge (4), « 
links so that the outside arm of each 
member (18) 1s length of the 
ind joining the two inside arms 
common 


members (18 
onnecting the 


twice the 
inside arm 


to a anchor 


Unequal forces 
may be applied to the wires by pivoting 
the bridges, and the device modi 
hed for tensioning more than four wires 

No. 657 704 Minister of Works 


) 


may be 


bebru- 

ary 4, 1049 
Publication of Patent 
arrears due to the 


Specifications 


war 
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Eccentrically-loaded Columns. 


THE results f investi 
behaviour of 


forced 


ot 


the 


rein 


vation 
loaded 


are yiven 


centrically 
concrete columns i 
report entitled A Study of Combined 
Bending and Axial Load in Reinforces l 
Concrete Member by Eivind Hogne | 
University of Illinois Engines ring Experi 
ment Bulletin No. yo9 \ total 

failure in 


loaded to 
the 
ing 


im 


star 


Station, 
of 120 colum: 
short 
first 

about 
vided 
jlumns 
the 


were 
time between 


were 


the period 
and 


in vad 


rement of 
[he 
up 

the 


one hour 


columns 


di into four gr thirty 


amoun llorcement 


Fig. 1. 


in fig. 


of the concrete at 24 


Within each group the strength 
from 
per square I he 
omprised ce 


days varied 


1500 Ib 5500 II inch 
reinforcement « 


with 


longitudinal 
tres 
the 


vith a 


formed bar yield 


of 
rectangul 


an aveTaye 
Ib 
in 

ft about 60.000 Ib 


the 


drawn wire of 


about per 


were bar 


tre ( per 


binding Was 
} in 


ate tensile 


quare 
hard 


vith 


inch, and helica 
diameter 

tre oft 
h hie 


machine vith 


eccen 


about 


an ay 


about 115,000 Ib’ per square 


columns v dina 
a Capacity 4,000,000 | I he 
tricity of load was 

lateral 


through 


apphed 
at 


top an 


position and they 
half 
Variations 
from 


forcement 


Electrical-resistance 


were also 


columns ¢ xcept 
loaded ally-re 


with fl 


the 


oncentrically 


upports ot 


olumns which were te 


All the columns were ma 

th 
to te 
the « 
top ola 


the 


this idered 
trength « 


to the 


was m 
im the 
bott 


difteret 


the 
to 


lus in 


strain-vauge 


ised to measure the strains in t 


and near the 
the lateral 


the 


irtace 


mcrete detlection 


in 


rylar } 
pried if ‘ 


measured 


Details of Columns. 


Loads Causing Failure 
Rectangular Columns. 


he 
group 
load 
Mr 
I hie 
are 
plu 


vith 


load 
which show 
by thre 


Jensen, ane 


the col 


ultimate 
and 4 


and are hown 
also the 

theors 
1 the 


the 


calculated 
Whitney, Mr 
eccentricitt hown 


the 


the 


initial eccentr 
cle flection 

pect to the 
the load 


In agreement 


whi h were 
vestivator 
oad 


through 


ECCENTRICALLY-LOADED COLUMNS 


lor 
nlorces 
it ends 


vertical 
upper 


due te 


oncrete 
column 
Om pac thon 


were 


he 
of 
of 
ntri 


of 


uml 
in / 
ultim. 
clue 


Author 


the 


+ 
the 
‘ he 
imns and ity 
are shown 
| al 
| | 
~ 
| i ‘ b 
| Xt. 
of 
te 
to 
| graphs 
ities of the load 
t failure measured 
ile -edge throug! 
applied 
e finda ofearher 
no to ind that the 
of a vacded mice y 
column and the load wa ce SE krnife-ediges were 10 to 15 per 
lugust 1455 5 
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ECCENTRICALLY-LOADED COLUMNS. 


than for similar 
with flat end This 1 
to the 


cent lowe! column 


tested explained 
difficulty of obtaining 
a truly applica load 
through knife-edge Ihe failure of all 
eccentrically-loaded rectangular 


as being dus 
concentri tion of 
column 
crushing of the 
strain of 


was caused by concrete 


at an ultimate about 
After such crushing had taken place, the 
remforcement in buckled 
trength of the 


reduced very 


0°00 44 
compre sion 
and the 
columns was thereby 


iderably I he 


between the tie 
con 
reinforcement in 
pression inp mo t vielded 
failure of the Preceding the 
failure of the concrete, all eccentrically 
loaded column tate of equili- 
with the apphed load that 
considerable increases in de 
formation for very 
load failed in tension 
developed much larger deflections before 
final crushing of the than did 
that failed in compression 
linear distribution of 


‘ om 
Cast before 


concrete 


were in a 
brium 
there 


uch 
were 
mall addition 
Columns which 
concrete 
the columns 
\ fairly 
across the 


smallest 


trains 


column existed from the 


loads to failure 


Loads Causing Failure of Helically- 
reinforced Columns. 


failure of the heli 
columns are 


Ihe loads causing 
shown in 
manner as for the 


cally-reinforced 
Fig. 5 im the 
rectangular columns 


same 


Phe concentrically-loaded columns were 
loaded with flat Their general 
behaviour with the 
findings of After 
the cover spalled the column continued 
to deform by the helical 
carned 


ends 
was in agreement 
earlier investigators 
action of the 
reinforcement, a higher load was 
than that causing 

The ultimate 
loaded 
through 
reached at 
After failure of the cover, all the eccen 
trically-loaded 
tremely 


spalling 

load of the eccentrically 
columns, which loaded 
knife-edges, however, 
failure of the concrete cover 


were 
Was, 


columns developed ex 


large deflections without 


cle« Treascs 


SC TIOUS 
in load-carrying capacity, since 
the binding prevented buckling of the 
longitudinal reinforcement and crushing 
Kevardless of the 
load, the columns were 
able to carry fairly high loads and deform 
very considerably 


of the concrete core 
eccentricity of 
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Calculation of the Loads Causing 
Failure. 


The Bulletin contains an 


‘ } 


review of the n hod 


historical 
ulating the 
which a reinforced cor 


ultimate load crete 


member will resist, and in particular the 
author compare the methods due to Mr 
Whitney and Mr. Jensen with the re 
of the test on the basis of 


following theory was de 


ults 
which the 
veloped 

fhe distribution of stre 
acro a rectangular member was a 
to be as shown in Jig. 6(a), in which the 
notation not from the diagram 
trength of cylinder 
6 in. diameter by 12 1n. high fy’, yield 
stress of the reinforcement in 
sion ; A,’, area of 


and strain 


sumed 


obviou 


i compressive 


compre 
teel in compression 
Cc’, total compre ive force in the 
C, total compre n the « 
f.“’, compressive strength in bending of 
umed to be 
column k, and k,, con 
defining the area of the stres 
and it 


steel 
ive lorce oncrete 
concrete (as 
width of the 
tants 
diagram centre of gravity 
ultimate strain of the concrete in bendin 
From 
ments about the 


and calculating mo 


teel in tension, 


Pe’ 
Also 
P 
and 


4) 


[he notation 1s a 
except for Lb, which is the modulus of 
elasticity of the steel and f/f,» the yield 
stress of the steel in tension 
Failure in tension starts by 
the steel in tension thi 


previously defined, 


vielding of 
produces a 
neutral axis 
section 


movement of the 
the edge of the 
pre ed, and the ultimate 
when the compressed 


At failure f, 


towards 
which 1s com 
reached 


crushe 


load 1s 
concrete 


fyp, and from (1) and (2 


in which gq’ 


—— 
> 
a 
ares 
=. 
I 
wala 
7 
be é 2 [ 1 
1 ke 
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Fig. 6. 
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‘Bb, 
Rectangular Columns. 


the « ‘ 
tilure and thie 
oad may be calk 
If the eccen 


will be 


Circular Columns. 


ln 


calcu 


(4) may plified fol- the tensile steel must therefore 
symmetrical reinforcement ited tro [he calculation of P 
J qa: may then be made fror 1) and amd 
as their se ition ( i I equat n 
2% / oT raphical metho 
hie miting conditior t failure in 
/( \ the teel te yield a tive 
\ j oncrete crust KI a the balanced 
conduit Cal ly detined tern ol 
W he thers compre re force 
ment. ¢ ‘ and } indicating the posit 1 Of the 
ad’ 
eutral ax at failure bor the balanced 
/ ( | 
2 
/ / 
ind tailure n compre v1 result if 
I he alue otk, and vary ith the . j 
compre of the comreeta tint } Ky iIntroducin 
their rati x ery Car constant and ‘ tricit Ca balanced A 
noes 
} e of 
has a alu Orresp his ultimate 
Failure in compression will take place tlated tia 
f } neret 
the « pre ed concrete fail before ity 1 ma the neutral { 
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hig Ob equations { and 2 » Because of the umed tra pe zoidal dis 
modified to tribution of  stre to strain for the 


Pe! hy + fyp’ + Aba reimforcement 
- yp A sf 1h fup 


in which and may found 

geometry the condition d to as balanced 

In the case of circular failure will exi the ultimate load, 

an equivalent uniform distribution 

stress 1s assumed over a segment with a 
j 


rise hy¢, and the author assumed that the 


values of k, for a rectangular section 
could be used a an approximation 


Ihe resultant compressive force 1 hy Graphs plotted from these formula 


concrete wa immed at the shown in Fie n relation to 


centroid of eyment, the observed ultimate loads for the columr 


from the centre of the ection to the tested 


centroid of the section being expre ed 
approximately, according to Mr. Whitney, 


a 
| 
in which A is the are: the segment 
The following equations apply to fail 
ures by both tension and compression and 
from Fig. 7, by the equilibrium of force ion 
ZA gt 
From the equilibrium of moment 
Aa E,ZA 


yeometry, 


Heating Coils in Concrete Floors. 


Ine hot-water heating system installed crete floor slab 

in the floors of a block of residential flat upplied from a tar 

14 Stones high at Chicago is described by temperature 75 7 

the American Heating, Piping and Air-con turned at 145 al the average 
ditioning Contractors’ Association I he temperature in the col 160 deg. kahr 
ystem is designed to produce a comfort About two-thirds of the at is directed 
able temperature inside the building downwards through the ceiling and the re 


when the outdoor temperature 1 10 mainder upwards through the floor above 
deg. bahr Ihe coils are of copper tube It is claimed that this method 1 cheap r 
of {-in. outside diameter, and are placed than other means of 

j in. from the bottom of reinforced con residential flats 
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MEMBRANE CURING 
for all concrete construction 


from 36,000 


to 3,500,000 == 


Photograph by courtesy of Air Ministry. Cor Messrs. John Laing 
& Son, Ltd 

Over 18,000,000 sq. yds. of concrete cured in this country with ‘* Ritecure."’ The proved economical 

efficiency of ‘‘ Ritecure,"’ ease of application, drastic reduction of labour costs, and the assurance 

of complete curing under any climatic condition, make this material the supreme answer to all concrete 

curing requirements. ‘‘ Ritecure "’ is backed by 32 years of practical experience in the field of civil 


engineering and public works construction. For full details, test reports, and technical advice, etc., 
write to 


STUART B. DICKENS, LTD. 


VICTORIA STREET, LONDON, TELEPHONE: ABBEY 4930 
WORKS: OLO MILTON STREET LEICESTER. TELEPHONE: LEICESTER 20990 


Avcust, 19 xlvit 
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Apron and Link Road ; 
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Consult 


for post-tensioned 
prestressed 
concrete units 


the most comprehensive 
BYOB) mould service in the world 


EXPERTS IN THE DESIGN AND PRODUCTION OF 
SPECIALISED MOULDS FOR PRECAST CONCRETE 


PRESTRESSED CONCRETE CONGRESS 
AMSTERDAM, AUG. 29 - SEPT. 2 


Stelmo Moulds for prestressed concrete work will be 
on show at the International Congress on Prestressed 
Concrete, together with full details of the STELMO 
MOULD SERVICE. Technical advice on all matters relat- 
ing to moulds for all purposes in precast concrete work 
will also be available 


Recent contracts carried out by us include the supply 
of moulds for the production of precast concrete 
units for bridges and schools. These moulds called 
for a high degree of accuracy both in shape and 
dimensions, and the correct position of cores for the 
prestressing cables. Careful study of our customers 
requirements enabled us to design and supply moulds 


which met with their full approval 


USE OUR SERVICE NOW 
STELMO, LTD., BETHWIN ROAD, LONDON, S.E.5. Telephone: Rodney 5981! 
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PRESTRESSED FLOOR CONSTRU¢ PION. 


New System of Prestressed Floor 
Construction. 


Ine first floor of a two-story extension 


at the Plastool factory at Foots ¢ ray 
Kent, is designed to carry fairly heavy 
machinery which hable to excessive 
wear as a result of vibration and it wa 


required to distribute the concentrated 
load in both direction with as littl 
deflection a po ible Ihe area of the 
floor is 590 sq. yd., and the design load 
200 |b per square foot plus 18 Ib per 


square foot for finishes \ Kaphcon pre 


2, 


tudinally to form a continuou lab w 
bays of 16 ft. 4 in, 11 ft. 6 i ind 16 ft 
4 in see fy 1 and 

In constructing this type of floor three 
or five hort hightly-reinforce unit are 
arranged in line in each pal upported 
on temporary prop with ip of 4an 
to 6 in bet weet ther end / 
Prestre sing wire are placed on either 


side on the units, and steel reinforcement 


jaced transversely over the prestre 
| 


Fig. 1. 


stressed precast floor, as shown in the 
accompanying illustration was used 
These floors are made with either hollow 
units the wires in which are pre-tensioned 
or hollow reinforced units that are pre 
stressed by the post-tensioning method 
The precast units are made on a ollapsible 
core which can be adapted to form units 
from 5 in. to 10 in deep by 12 in. to 
15 in. wide uitable for spans of 16 ft 
to 40 {t., preferably arranged in two, 
three, or four bays to allow for continuous 
spans Ihe units are prestressed longi 


fugust 1955 


wires at the gaps and under the wires at 
the main upport 


With a smaller central pan, as in th 


example the load on the outer bays can 
cause a negative bending moment on the 
central span, which would produce tensile 
stresses in the top some of the pre 


stressing wires are therefore arranged 
both the top and bottom of the central 
span, but they are all in the bottom of the 
outer bays in order to produce compre 

sion to counteract any tension cau ed t 


any combination of loading lhe yp 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations y j 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.1.B.A. 


Write for Illustrated Brochure 


SIMPLEX PILES 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, 8&8.W.7 


Telephone: Fremantie 0035-6 
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STERNSON 
No. 300 


Some views of the open-air swimming pool at the Skegness Holiday Camp. 
By kind permission of Messrs. Butlins Lid. 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. it 
increases the tensile and crushing strengths without retarding the setting action. 
it increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. , and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DIGKENS, LTD. 


36 VICTORIA STREET, LONDON, &8.W.1. TELEPHONE: ABBEY 4980 
WORKS: OLD MILTON STREET LEICESTER. TELEPHONE: LEICESTER 20800 
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Fig. 4. 


between the units are then 


torm continuous 
At one end of the 


PRESTRESSED FLOOR CONSTRUCTION 


Fig. 3. 


Tensioning the Wires. 


com reted to 


beams 


floor the wires pass 


around a semi-circular anchorage (Fig. 3 


similar to that 
systems, and at the 
tensioned by a jac 
against a precast 
blo« k 
one end or alternate 
the pre stres 
age end pas 
an edge-beam (hig 
after the edge 
in situ 


beam 


used in 
k (Fig. 4 


The wires may 
ends 
ing wires 
around the reinforcement of 


(,erman 
they 


some 


other end are 
bearing 
reinforced 
tensioned from 

Alternatively 


may at the anchor 


concrete 


and be tensioned 


has been concreted 


Anchor Blocks. 


Fig. 5.—-Cables anchored to Rein- 
forcement of Edge Beam. 


fully 
thre 


floor Is 
before 


the 
continuous 


After 
suspended 


prestressing 
and 
are concreted 
installed 
tovether No 
I he 
the 
hiith 
morted 


spaces between the beam 
services can therefore be before 
the 
topping 1s 
floor 
three 
of the 
lab 
Ihe architect is Mr \ A 
A 
Vibrated Concrete Const! 
thie 


Ltd 


beams are concreted 
required 


monolith 


tructurally 
acts a a lab overt 
bays, and ha about one 


deflection of a 


bridge 


and the ntractor the 


who manufactured 
tion with 


7 

— | 
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CONSOLIDATING GRANULAR 


SOIL. 


CONCRETE 


Consolidating Granular Soil. 


\ METHOD of consolidating sand or pravel 
soils by wetting and 
in Germany 


vibration 
some twenty years ago. It 
used in the United States of 
America for the past ten year and is 
now this The 
method of consolidating 
columns of such soils up to depths of 
50 ft. and 
increase their load-bearing properties 

The apparatus (fig. 1) is 
from a crane, and the process is a 
follows (from left to right in Fig. 2 
(1) The vibrator is started and the bottom 
jet 1s opened to saturate the soil for the 
vibrator to penetrate 2) With the jet 
open, the machine 1s allowed to sink into 
the soil by its own weight; 


was used 


has been 


available in country 
Process is a 


diameters of 10 ft. and so 


uspended 


because of 
the vibration and upward movement of 
the water, a ‘ quick” condition is 
duced which enables the 
descend rapidly. (3 


pro 
vibrator to 
Compaction of the 
soil surrounding the vibrator takes place 
and a cone-shaped crater 
diameter is formed at ground level 
When the machine has reached the de 
sired depth, the water is delivered from 
the top jets. The amount of 


about 3 ft 


water 


issuing from these openings is much less 
than that supplied from the bottom jet 
and its downward flow helps to carry the 
sand along the sides of the machine to 


the bottom of the hole. The combined 
action of the vibration and the downward 


Fig. 1. Vibrator Suspended from a 


Crane. 


flow of water compacts the soil and, as 
compaction takes place, additional sand 
is Shovelled in at the top to compensate 
for the volume caused by the 
increased density of the soil (4) Actual 
compaction takes place during the inter 
vals between the 1-ft. lifts which are 
made in returning the machine to the 


loss of 


10 ft. appron. of 
red (om 


! 
A ¢ 
oy / 
lam ad 
j le 
| 
bs 
Fig. 2. Stages in the Process. 
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THS 


FIREPROOF FLOORS 


The most adaptable System of Suspended Hollow 
@ Concrete Floor and Roof Construction for large @ 


and small spans. 


Smith's Two-Way Reinforced 
Floor for distribution of point 
loads with efficiency and 
economy. 


Showing Two-Way Reinforcement 
and Hollow Concrete Blocks laid 


on Trianco Telescopic Centers. 
Wustrating the continuous Soffit 


with natural Key to which plaster 
readily adheres without hacking or 
other preparation to form finished 
ceiling. 


Midland Associated Company & 
Licensees 
PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED 
St. Peter's Road 
NETHERTON, Nr. OUDLEY 
worcs. 
"PHONE : DUDLEY 4315 


IMBER COURT + EAST MOLESEY ~- SURREY 
EMBerbrook 3300 (4 lines) 
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REINFORCEMENT 


WIREWELD reinforcing fabric im the floors means less thickness of 
the floors and greater loads on the floors. With greater flexibility of 
planning and more space for use, WIREWELD represents both an 
initial and cumulative economy. 

Easy to handle, and ready at various depots for immediate delivery, 
WIREWELD high-tensile fabric offers contractors the service they 
want—the right material, at the right price, at the right time ! 


A PRODUCT OF TWISTEEL REINFORCEMENT LTD. 
LONDON; 43 UPPER GROSVENOR STREET, W.| (GROSVENOR 1216) BIRMINGHAM: ALMA STREET, SMETHWICK, 40 (SMETHWICK 179! 
MANCHESTER : 7 OxroRD ROAD, MANCHESTER, | (ARDWICK 1691) GLASGOW: 19 sT. VINCENT PLACE, GLASGOW, C.! (CITY 6954 


greater 
| With! ESS cems nt 
dl 


surface. The vibrator 
bottom of the hole 
density around the 
machine is attained, and by raising the 
vibrator step by step and backfilling 
simultaneously the entire depth of soil 
is compacted Ihe machine is used at 
centres of 6 ft. to 1o ft apart so that 
the columns of compacted soil overlap 
While the machine is working the density 


operates at the 
until the desired 
lower part of the 


A Tunnel in Scotland. 


A IUNNEL IN SCOTLAND. 


of the soil being compacted ts recorded 
by an electrical device 

rhe consumption of water is 60 gallons 
a minute at a pressure of 
per square inch The weight the 
apparatus for a penetration of 12 ft. is 
2 tons The licensees for the process in 
Great Britain and some other 
are Vibrofounds, Ltd., of Southall 
sex 


about 70 Ib 


countries 


Middl 


NEW ROCK-REMOVAL CAR. 


THE accompanying illustrations show the 
method of driving a tunnel at Allt-na 
Lairige, Argyll, for the North of Scotland 
Hydro Electric Board in connection with 
a new hydro-electric works Ihe tunnel 
will convey water a distance of 6600 ft 
through a hill It is 8 ft. high by 6 ft. 6in 
wide driven through granite 
The small cross section and the nature of 


and is 


the rock made an advance of more than 
8 ft. per cycle unlikely, but it was decided 
to attempt a higher [he air 
pressure used was 115 lb. per square inch 
at the face, and three Holman “ Silver 3 ' 
hand drills were used to drill 21 holes in 
the pattern shown in Fig. 1 At the com- 
pletion of the tunnel each machine had 
drilled about 30,000 ft lungsten-carbide 
tipped drills of j-in. hexagonal section 
with 14-in. diameter bits were used lo 
avoid loss of time in changing, drills 8 ft 
long were used 


speed 


and they had an average 


Fig. 1. Pattern of Drilling. 


Fig. 3. 


Fig. 2. The Shovel. 


life ' of about The &8-ft. hole 
were drilled in just over four minutes and 
the drilling including 
moving from hole to hole) was 15 in. t ie ay 
20 in. per minute throughout the ‘ 
The total drilling time was thus less tha: th 


400 it 


speed time for 


worl 


45 minutes per cy le 

Broken rock was loaded with an Ein 
Model 21 Rockershovel hig 
The width of the tunnel prevented any 
po ibility of fast and 
shuttle-car was used to ensure 


car-changing, 
pee ial 
continuous loading lhe general arrange 


of this car 1 hown in / 


ment 


Arrangement of Rock-removal Car a 


% 
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Fig. 4. 


photographs are given in Figs. 4 and 5 
The main frame is 70 ft. long and is carned 
on two &-wheel bogies Ihe chassis 1s 
supported on stub-axles integral with the 
frame of the bogie. The floor consists of 
a steel-slat conveyor-belt on rollers, pro 
pelled by hydraulic rams, which move 
back the loaded rock to make room for 
more. The rock moved as a rectangular 
mass about 3 ft. deep between the sides, 


which are 4 ft. 6 in. apart The load was 


Fig. 5. Discharging the Rock. 


discharged (Fig. 5 
the car at the rear 


through the bottom of 
into tubs of 2 cu. yd 
With the use of this car the 
rock after each 
was reduced from So minutes 
minutes 

he car 
with 
minimum 


capacity 
time of clearing the 
drilling cycle 
to 
travelled on a track of 2 ft 
and curves of a 


about 120 ft 


gauge rails 


radius of 


40 lb 


were 


The Locomotive and Part of the Rock-removal Car. 


negotiated It was pulled by a modified 
38-h.p. Diesel locomotive supplied by 
Messrs. F. C. Hibberd & Co., Ltd., who 
also collaborated in designing the controls, 
which could be operated from the loading 
end of the car 7o ft 
Twelve-hour 
nine men, comprising a 
drillers, two mechanics, one loader oper 
ator, one loco. driver, and one handy man. 
During the days from March 31! 
last, despite the loss of more than a shift 
in rectifying minor faults in the car, 67 
cycles were completed, and the tunnel 
was driven 444 ft 
a record 
Messrs 


away 
shifts worked by 


three 


were 
foreman, 


seven 


, which is thought to be 

The consulting engineers are 
Jabtie, Shaw & Morton, and the 
contractors Messrs. Marples, Ridgway and 
Partners, Ltd 
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Horizontal tube inserted in Going up The next Half-turn plete, tighten Millframes of special 
Miliframe Coupler. Half- Millframe slides quickly bolt Millframes light-gauge stec! tube 
turn the spring steel plate, into position on verticals then secured to ive) §=« give high speed ere 

tighten bolt—it's fast ! of the H-PFRAME below standard lift height of 6 tion and dismantling 


MILLS SCAFFOLD CO. LTD. 


(A Subndiary of Guest, Keen and Nettlefolds, Lid.) 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. (RiVerside 50269) 


Agents and Depots: BELFAST + BIRMINGHAM + BOURNEMOUTH + BRIGHTON + BRISTOL + CANTERBURY + CARDIFF 
COVENTRY CROYDON + DUBLIN + GLASGOW + HULI . ILFORD + LIVERPOOL * LOWESTOFT MANC MEESTER 
MEWCASTLE + NORWICH + PLYMOUTH «+ P* Ts yt * READING + SHIPLEY + SOUTHAMPTON SWANSEA YARMOUTH 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 344. a word >: minimum, 
97s. 6d. Situations Vacant, 4d. a word: 
minimum, 10s. Other miscellaneous adver- 
tisements, 4d. a word 10S. minimum 
Displayed advertisements, 30s. per column 
inch. Box number ts. extra. The engage 
ment of persons answering these advertise- 
ments is subject to the Notification of 
Vacancies Order, 1952 


Advertisements must reach this office by 
the 24rd of the month preceding publication. 


SITUATIONS VACANT. 

SITUATIONS VACANT Tue Tevssen Concrere Steer 
Co., Lrp., have vacancies ‘n their London, Birmingham, 
Glasgow, and Manchester offices for reinforced concrete 
designers and detailers. days week. Pension 
scheme. Apply, giving ful! particulars of age, education, 
and previous experience, to the SeckETARY, Truscon House, 
35-41 Lower Marsh, London, S.E.1 

SITUATIONS VACANI Reinforced concrete designer 
draughtsmen required by Asumoxr, Benson, Pease & 
Co., Stockton-on- lees Applicants should be fully experi 
enced in either designing or detailing remforced concrete 
structures, foundations and other civil work Maximum 
assistance given in obtaming accommodation, pension 
scheme, technical library, and sports facilities available 
Apply, stating age, experience, etc., quoting reference 
‘D”, to Stare Personne. Orricer 

SITUATIONS VACANT Reinforced concrete designer 
detailers wanted by British Co. in Mombasa (Kenya 
Kampala Uganda), and Dares Salaam (Tanganyika 
Candidates should have had at least five years’ experience 
Salary according to ability and experience Free air pas 
sages, two months’ paid home leave by air each 2$ years, 
bonus and pension schemes. Applications will be treated 
in strict confidence. Write Box Kr3/4/55, 95 Bishops 
gate, London, E.C.2 

SITUATION VACANT Reinforced concrete designers 
and detailers required Permanent position with good 
prospects Pension scheme, tive day week, and luncheon 
voucher Write or telephone for interview i] |. Coox 
& Co. (Ewoineens), Lrp., $4 South Side Clapham Common, 
London, 5.W.4. MACaulay 4522 

SITUATIONS VACANT Consulting structural engineers, 
Westminster, require first class designer draughtsman and 
a detailer experienced in reinforced concrete and/or steel 
framed buildings and foundations. High salarnes and good 
prospects for suitable applicants Write in confidence 
stating age, qualifications, and details of experience 
Box 4167, Concrete AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, 5.W.1 

SITUATIONS VACANT Reinforced concrete engineers 
require designers, detailers, and draughtsmen at their 
Keynsham (Bristol) ofhee. Vacancies offer opportunity to 
work on a variety of structures, and salaries will be de 
pendant on age, experience, et« Previous similar experi) 
ence an advantage, but consideration will be given to other 
suitable applicants. Box 4169, CONCRETE AND Con 
STRUCTIONAL ENGIneRRiInG, 14 Dartmouth Street, London, 

SITUATIONS VACANT. Designer draughtsmen required 
for London head office of old-established reinforced con 
crete engineers. Applicants must be familar with design 
of reinforced concrete frames and al! forms of reinforced 
concrete floor construction The post is permanent, pro 
gressive, and pensionable. Existing holiday arrangements 
would be respected Substantial salary for expenenced 
men. Write Box 4170, CONCRETE AND CONSTRUCTIONAL 
t4¢ Dartmouth Street, London, 5.W.1 
SITUATIONS VACANT Semor reinforced concrete 
designers wanted by leading reinforced concrete engineers 
and contractors Must be fully conversant with Code of 
Practice, L.C.C. Bye-Laws, and able to design light framed 
structures from estimating stage to final details Five 
days" week Pension scheme. Progressive § position 
Starting salary from {q00 upwards according to ability 
This year's holiday arrangements honoured Juniors also 
required, similar conditions. Write Box 4172, Concrete 
CONSTRUCTIONAL 14 Dartmouth Street, 
London, S.W.1 


DESIGNERS 
SIMON-CARVES LTD 
have two vacancies for senior 
designer-draughtsmen as follows 


1. The Colliery Equipment 
Division requires a man 
with wide experience of 
the design of skip-winding 
and mine-car handling 
equipment Candidates 


should have H.N.C. (Mech 


anical) or equivalent 


The Civil 
Department 


Engineering 
requires a 
structural designer with 
experience both of heavy 
reinforced concrete and 
steelwork in large indus 
trial contracts. Preference 
will be given to a man with 
Graduate Membership of 
one of the Institutions 


Starting salary (up to /1100 a year 
will depend on background The men 
appointed will have the opportunity 
of visiting construction site and 
working conditions are good The 
posts are pensionable Please send 
brief relevant details (quoting ref 
CN4g9) to Staff and Traiming Division 
Simon-Carves, Ltd., Cheadle Heath, 
Stockport 


SITUATION VACANT Detailer draughtsman required 
for varied remforced concrete ork rmanent, progres 
sive, and superannuated post 364 hour week Alter 
nate Saturdays Telephone for appointment (Mr. Disney) 
Kom Kiver Co., Lrp., Euston 7514 


SITUATIONS VACANT Berrisn Kernrorcep 
Concrete Co., Lep., have vacancies for 
reinforced concrete designers and detailer with some 
experience, in their Stafford, London, Liverpool, Bristol 
Glasgow and Newcastle upon Tyne Offices taff pension 
scheme and five-days’ week Apply in writing to Carer 
Ewnoineer, Stafford 


SITUATIONS VACANT. Draughtsmen-detailers required 
for London office of consulting engineers. Some drawing 
office experience in reinforced concrete work essential 
s days’ week, pension scheme mcheon and sports club 
Apply in writing, with full particulars of age, experience 
and salary required, to Renpe:, Patmex & Tarrron, 125 
Victoria Street, London, S.W.1 


SITUATIONS VACANT. Consulting engimeers require 
civil engineering tructural, and architectural designer 
draughtsmen for their Manchester office for work of varied 
character on major industrial development schemes 

non -contributive pension scheme is im operation and 
generous salarie will be offered to suitable applicants 
Keply in first instance, giving age, expenence and when 
available, to C. S. Atcott & Sow, North Parade, St. Mary's 
Parsonage, Manchester 


SITUATIONS VACANT Consulting engmeers require 
civil engimeering tructural, and hitectural designer 
draughtsmen for a major development scheme in 
the North East It is pr wed provide accommodation 
at an hotel situated on * front within 7 miles of site 
Alternatively, generous subsistence allowance would be 
allowed Transport to and from site will be provided 
Interviews will be arranged, and generous salaries offered to 
suitable applicants Non contributive pension scheme in 
operation Reply in first instance, giving age, caperience 
and when available, to C. S. Attott & Sow, North Parade 
St. Mary's Parsonage, Manchester 
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OUANTITY 
SURVEYOR : 
Simon-Carves Ltd. 


require senior quantity 
surveyor capable 

on his own initiative 
tenders, interim and 
account for large 
engineering contrat 
Working conditions 


Scop are excellent 


is regarded a a key post 
and starting salary will be 
attractive accordingly 
There i a pension scheme 
Please send brief relevant 
particulars quoting ref 
COs5s) to Staff & Training 
Division, Simon-Carves Ltd 
Cheadle Heath, kport 


SITUATIONS VACANT 
in Westmuinste 
reiml ed 

hive days n 

PARTNER ouse, Dean Farrar 


S.W 
SITUATION VACANT Reinfcreed concrete 


tr London office Previous experien 
Attractive conditior femy 
nef particula { education, 
yuoting L128, to Bearruwaite & 
4-16 Kegent Street, London, 5.W.1 


SITUATION VACANI Civil engimeering lesigner 
detailer are required for varied and interesting work in 
N_W. Londor Permanent pensioned employment 

days’ week tafl canteen ports clul 
and approximate 
expected ‘ersonne! Manager (D.1 Laine 


Son, Ltt and Civil Engineering Contract 
London 


in writing, stating age, experience 


SUDAN GOVERNMENT 


lan Railways require an architectural draughtsman tf 
service im the dan for the p rate f drawings and 
requ ‘ ml tructin subordinate 
draughtsmanshiy nu chnoical kn 
ledge of the ul rtif e or better 
have had wl ming architect 


experience 


also payable ( 
Appointment 
{1.0.64 

1 will be sent 
sudan Agent House, Cleveland 
jucting AKCHITECT! 


and name and acres 


GHI 
BLOCK LI 


A 


SUDAN GOVERNMENT 


Railways require a engineering 


the 


KENT EDUCATION COMMITTEI 


MEDWAY COLLEGI ) IECHNOL(# 


CIVIL ENGINEER 


A large company with an 
international market ha i 
managerial opening for a civil 
engineer High professional 
qualification are required 
and candidates should have 
had wide expenence of large 
scale contracting An inter 
est in administration 1s essen 
tial as the handling of a large 
staff is involved alary will 
depend on expenence It 
will not be le than /2,500 4 
year and ofters excellent pro 
pect I he t will be 
located in Manche 
area Detail { career 
qualification hould be 
dressed to Box 4173, CON 
CRETE AND CONSTRUCTIONAI 
ENGINEERING, 14 Dartmouth 
Street, London Wis All 
reple will be acknowledged 
and treated in confidence 


om meat page 
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Sudan draughts: an 
for service in Hz for the preparation of draw i 
le igt 4 req aml the t t at aft x 
n sughtsmanshiy Apy ant t be neat k, anc 
accurate draught et i we ‘ 
preferably alle t b be 
be capable of taking out titee ' ecifica 2 
with experience of reinforce ete desi 4 t é 
2st ra 4 t t te 
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Further part t f 
eve t { a post ‘ t I he Avent 
n i hon la H Cle t ane 
Londot W yuoting DRA HISMAN 
ind name and’ addre BLOCK LETTE 
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Le«t n erme ect 
to take up dute 06 
include M \ nt 
Corporate Ment the Inetitut 
engineers require bngineer 
en competent in > 
(,00d slare shar nha wale, 4 
R Boies & increment to a 
treet. London annut 
Application f f the Kegistra Meriwa 
a College of Technology, Maidstone Koad, Chath 
should be leted 1 ret ed 
apacity possibie 
Apply u 
experience wf 
Co. 
lrawing office work in the preparation of working drawings . 
4 and detai and be capable of taking out and preparation of ‘ 
pecifiication amd est ate for vari typ «iv 
n engineering structure preferably apphed t railway r 2a) 
s harbour work Preference will be given to those with he 
experience of remf ei concrete design ( andidates 
- should be between 25 and 40 years of age. Appointment 
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n years in the salary scale to per annum 
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ENIOR ENGINEER at Head Othee and 
te Must have wide practical knowledge of 
engines mst t eta n 
ntracting experience amd take a keer terest 
nest thor “ eq 
let know we { planning, plant 
ng and execution of al! kind f nstructor 
work t t be versatile and have 
al t wid and a ate 
4 ISTANT ENGINEER are ‘ f 
gaining expenence th e held, and epared 
to work hard t I fate their future 
IKUCTURAL DESIGNEK OllL MECHAN 
nd ENGINEERS with spe ‘ activa 
experience ! chet try and phy testing i he 
night men w have ure 
position f eta 
he treated et ally t MD 
Ku p Koad tha Middlesex 
VACANT t tu ‘ 
men with imitiath wh oe ttle tt ‘ 
th at present are ted t ntact ne ( 
Lele ‘ bled 1) for a pt tment t 
terestil snent w ngetia 
round with a ng and fj ure al 
ITUATION VACANT enor t t engineer 
per ng in design of reinforced rete str 
t West nste oot ting mee t k in 
the thee The position nent and 
proure A sell ntau tla silable 
t ‘ fu ant if re ok i 
pen n scheme are in peratiorn Apply tating experi 
ence required, and alifieatior t 
ANI Constr TLONA ks 14 
Dartmouth Street, Londor Ww 
ITUATION VACANT Keinforced merete designet 
and tery rei ti etiginee 
trie] and interesting | ling frame md 
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Besides setting new high 
standards in tensile and 

bond strength, the 
TENTOR BAR possesses 
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YOUR JOB COSTS LESS 
AND ALWAYS PROCEEDS 
TO PROGRAMME 

WHEN YOU SPECIFY 
TENTOR BARS 


TENTOR BAR 


Company Limited 
43, Upper Grosvenor St., London, W.1 
Telephone : GROsvenor 8101 


or Complete technical information 
Tentor is manufactured by Tim is freely available and will 
Guest Keen & Nettiefoids (South Wales) Led., Cardiff. gladly be sent on request. 
McCall & Co. (Sheffield) Led., Templeborough, Sheffield. : 
The United Steel Companies Led., Sheffield. 
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DESIGN OFFICES 


specialising in Reinforced Concrete work are 
strategically placed throughout the whole of 
the British Isles 


AUGUST, 1955. 


LONDON 
53 Grosvenor Street, W1 
Tel: Grosvenor 8371 


BRISTOL 
10 Orchard St., 1 
Tel : 24455 


GLASGOW 
25 Newton Place 
Charing Cross, C.3 
Tel: Douglas 5906 


= 107 New Bridge St., 2 
Tel 28136 


Hepworth Chambers - “gi DUBLIN 


Church Street 52 Fitzwilliam Sq. 
Tel: Royal 5375 Tel : 62039 


Specialists in 
Reinforced Concrete 
Design 
and Suppliers of 
Reinforcement 
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